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(54) DRIVE FORCE CONTROL UNIT FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent and restrain an , _ 

electric motor from turning into running resistance. 
SOLUTION: Together the power of a engine 2 is transmitted 2th- 
to front wheels 1L, 1 R and drives them by an automatic 
transmission 5 at normal driving, a dynamo 7 is driven by 
the power of the engine 2 and the rear wheels 3L, 3R are 
driven by the electric motor 4, and it causes the control 
automatic transmission 5 to control and the rotational 
speed of electric engine 2 to be adjusted, when it is decided 
that the electric motor becomes running resistance by the 
reason that the capacity of power generation of the dynamo 
7 is insufficient, for example. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving force control unit of vehicles characterized by providing the following The 
internal combustion engine which drives one side of an order ring The change gear which transmits 
the power of the aforementioned internal combustion engine to one side of the ring before and after 
the above The generator driven with the power of the aforementioned internal combustion engine 
The motor which drives another side of the ring before and after the above with the power of the 
aforementioned generator, a running-resistance judgment means to judge whether the 
aforementioned motor becomes running resistance, and a gear change mechanism means to control 
the aforementioned change gear and to adjust the rotational speed of the aforementioned internal 
combustion engine when it is judged that the aforementioned motor becomes running resistance 
with the aforementioned running-resistance judgment means 

[Claim 2] The aforementioned gear change mechanism means is the driving force control unit of the 
vehicles according to claim 1 characterized by enlarging the change gear ratio of the aforementioned 
change gear, and enlarging rotational speed of the aforementioned internal combustion engine when 
it is judged that the aforementioned motor becomes running resistance with the aforementioned 
running-resistance judgment means. 

[Claim 3] The aforementioned gear change mechanism means is the driving force control unit of the 
vehicles according to claim 2 characterized by changing the shift schedule map of the 
aforementioned change gear, and enlarging rotational speed of the aforementioned internal 
combustion engine when it is judged that the aforementioned motor becomes running resistance 
with the aforementioned running-resistance judgment means. 

[Claim 4] The aforementioned gear change mechanism means is the driving force control unit of the 
vehicles according to claim 1 to 3 characterized by restricting the lower limit of the change gear 
ratio of the aforementioned change gear when it is judged that the aforementioned motor becomes 
running resistance with the aforementioned running-resistance judgment means. 
[Claim 5] The driving force control unit of vehicles characterized by providing the following The 
internal combustion engine which drives one side of an order ring The generator driven with the 
power of the aforementioned internal combustion engine The motor which drives another side of the 
ring before and after the above with the power of the aforementioned generator The clutch which 
separates the aforementioned motor and the aforementioned another side order ring when it is 
judged that the aforementioned motor becomes running resistance with a running-resistance 
judgment means to judge whether the aforementioned motor becomes running resistance, and the 
aforementioned running-resistance judgment means 

[Claim 6] It is the driving force control unit of the vehicles according to claim 1 to 5 which are 
equipped with the change gear which transmits the power of the aforementioned internal 
combustion engine to one side of the ring before and after the above, and a change-gear-ratio 
detection means to detect the change gear ratio of the aforementioned change gear, and are 
characterized by the aforementioned running-resistance judgment means judging that the 
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aforementioned motor becomes running resistance when the change gear ratio detected with the 
aforementioned change-gear-ratio detection means is below a predetermined value. 
[Claim 7] The driving force control unit of the vehicles according to claim 1 to 6 characterized by 
judging that the aforementioned motor becomes running resistance when the accelerator opening 
which was equipped with an accelerator opening detection means to detect the accelerator opening 
of the aforementioned internal combustion engine, and was detected with the aforementioned 
accelerator opening detection means is below a predetermined value. 

[Claim 8] The change gear which transmits the power of the aforementioned internal combustion 
engine to one side of the ring before and after the above, and an accelerator opening detection 
means to detect the accelerator opening of the aforementioned internal combustion engine, It is 
based on an internal combustion engine rotational-speed detection means to detect the rotational 
speed of the aforementioned internal combustion engine, and the accelerator opening detected with 
the aforementioned accelerator opening detection means and the rotational speed detected with the 
aforementioned internal combustion engine rotational-speed detection means. It has a gear change 
ratio-estimate means to presume the change gear ratio of the aforementioned change gear after a 
predetermined time, the aforementioned running-resistance judgment means The driving force 
control unit of the vehicles according to claim 1 to 7 characterized by judging that the 
aforementioned motor becomes running resistance when the change gear ratio presumed with the 
aforementioned gear change ratio-estimate means is below a predetermined value. 
[Claim 9] It has a generator rotational-speed detection means to detect the rotational speed of the 
aforementioned generator, and a motor rotational-speed detection means to detect the rotational 
speed of the aforementioned motor, the aforementioned running-resistance judgment means The 
driving force control unit of the vehicles according to claim 1 to 8 characterized by judging that the 
aforementioned motor becomes running resistance when the value which **(ed) the rotational 
frequency detected with the aforementioned generator rotational-speed detection means with the 
rotational speed detected with the aforementioned motor rotational-speed detection means is below 
a predetermined value. 

[Claim 10] A generator rotational-speed detection means to detect the rotational speed of the 
aforementioned generator, and a generator power calculation means to compute the power of the 
aforementioned generator based on the rotational speed detected with the aforementioned 
generator rotational-speed detection means, A motor-output torque calculation means to compute 
the output torque of the aforementioned motor based on a motor rotational-speed detection means 
to detect the rotational speed of the aforementioned motor, and the power computed with the 
aforementioned generator power calculation means and the rotational speed detected with the 
aforementioned motor rotational-speed detection means, The driving force control unit of the 
vehicles according to claim 1 to 9 characterized by judging that the aforementioned motor becomes 
running resistance when the output torque computed with the aforementioned motor-output torque 
calculation means is below a predetermined value. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the driving force control 
unit of the vehicles which drive another side with a motor while driving one side of an order ring with 
an internal combustion engine (engine). 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of equipment the "order ring drive 
vehicles" of a publication is known by JP,8-300965,A. This conventional example is equipped with 
cheap DC brushless motor driven with the power of a battery as a motor, and while driving a front 
wheel with an engine, the technology of driving a rear wheel by the DC brushless motor concerned 
is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, as a method of making such equipment 
cheaper, a motor is driven only with the power supplied from a generator, and constituting the 
equipment concerned is also considered, without using a battery. However, as a motor was driven 
only with the power supplied from a generator, when it was made not to use a battery, and the 
amount of power generation of a generator was insufficient and the driving force of a motor had 
become small from the rotational resistance of a wheel etc., the motor became running resistance 
and there was a problem that the mpg of an engine got worse. 

[0004] this invention was made paying attention to the above troubles, and makes it the technical 
problem to offer the driving force control unit of the vehicles with which a motor can prevent a bird 
clapper to running resistance. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
driving force control unit of the vehicles which are invention concerning a claim 1 The internal 
combustion engine which drives one side of an order ring, and the change gear which transmits the 
power of the aforementioned internal combustion engine to one side of the ring before and after the 
above, The generator driven with the power of the aforementioned internal combustion engine, and 
the motor which drives another side of the ring before and after the above with the power of the 
aforementioned generator, It is characterized by having a running-resistance judgment means to 
judge whether the aforementioned motor becomes running resistance, and a gear change mechanism 
means to control the aforementioned change gear and to adjust the rotational speed of the 
aforementioned internal combustion engine when it is judged that the aforementioned motor 
becomes running resistance with the aforementioned running-resistance judgment means. 
[0006] In the driving force control unit of the vehicles whose invention concerning a claim 2 is 
invention according to claim 1, the aforementioned gear change mechanism means is characterized 
by enlarging the change gear ratio of the aforementioned change gear, and enlarging rotational speed 
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of the aforementioned internal combustion engine, when the aforementioned motor is judged to 
become running resistance with the aforementioned running-resistance judgment means. In the 
driving force control unit of the vehicles whose invention concerning a claim 3 is invention according 
to claim 2, the aforementioned gear change mechanism means is characterized by changing the shift 
schedule map of the aforementioned change gear, and enlarging rotational speed of the 
aforementioned internal combustion engine, when the aforementioned motor is judged to become 
running resistance with the aforementioned running-resistance judgment means. 
[0007] In the driving force control unit of the vehicles whose invention concerning a claim 4 is 
invention according to claim 1 to 3, the aforementioned gear change mechanism means is 
characterized by restricting the lower limit of the change gear ratio of the aforementioned change 
gear, when it is judged that the aforementioned motor becomes running resistance with the 
aforementioned running-resistance judgment means. On the other hand, in order to solve the 
above-mentioned technical problem, invention concerning a claim 5 The internal combustion engine 
which drives one side of an order ring, and the generator driven with the power of the 
aforementioned internal combustion engine, When it is judged that the aforementioned motor 
becomes running resistance with the motor which drives another side of the ring before and after 
the above with the power of the aforementioned generator, a running-resistance judgment means to 
judge whether the aforementioned motor becomes running resistance, and the aforementioned 
running-resistance judgment means It is characterized by having the clutch which separates the 
aforementioned motor and the aforementioned another side order ring. 

[0008] In the driving force control unit of the vehicles whose invention concerning a claim 6 is 
invention according to claim 1 to 5 It has the change gear which transmits the power of the 
aforementioned internal combustion engine to one side of the ring before and after the above, and a 
change-gear-ratio detection means to detect the change gear ratio of the aforementioned change 
gear, the aforementioned running-resistance judgment means When the change gear ratio detected 
with the aforementioned change-gear-ratio detection means is below a predetermined value, it is 
characterized by judging that the aforementioned motor becomes running resistance. In the driving 
force control unit of the vehicles which are invention according to claim 1 to 6, invention concerning 
a claim 7 is equipped with an accelerator opening detection means to detect the accelerator 
opening of the aforementioned internal combustion engine, and when the accelerator opening 
detected with the aforementioned accelerator opening detection means is below a predetermined 
value, it is characterized by judging that the aforementioned motor becomes running resistance. 
[0009] In the driving force control unit of the vehicles whose invention concerning a claim 8 is 
invention according to claim 1 to 7 The change gear which transmits the power of the 
aforementioned internal combustion engine to one side of the ring before and after the above, and 
an accelerator opening detection means to detect the accelerator opening of the aforementioned 
internal combustion engine, It is based on an internal combustion engine rotational-speed detection 
means to detect the rotational speed of the aforementioned internal combustion engine, and the 
accelerator opening detected with the aforementioned accelerator opening detection means and the 
rotational speed detected with the aforementioned internal combustion engine rotational-speed 
detection means. It has a gear change ratio-estimate means to presume the change gear ratio of 
the aforementioned change gear after a predetermined time, and the aforementioned running- 
resistance judgment means is characterized by judging that the aforementioned motor becomes 
running resistance, when the change gear ratio presumed with the aforementioned gear change 
ratio-estimate means is below a predetermined value. 

[0010] In the driving force control unit of the vehicles whose invention concerning a claim 9 is 
invention according to claim 1 to 8 It has a generator rotational-speed detection means to detect 
the rotational speed of the aforementioned generator, and a motor rotational-speed detection 
means to detect the rotational speed of the aforementioned motor, the aforementioned running- 
resistance judgment means When the value which **(ed) the rotational frequency detected with the 
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aforementioned generator rotational-speed detection means with the rotational speed detected with 
the aforementioned motor rotational-speed detection means is below a predetermined value, it is 
characterized by judging that the aforementioned motor becomes running resistance. 
[001 1] A generator rotational-speed detection means to detect the rotational speed of the 
aforementioned generator in the driving force control unit of the vehicles whose invention 
concerning a claim 10 is invention according to claim 1 to 9, A generator power calculation means to 
compute the power of the aforementioned generator based on the rotational speed detected with 
the aforementioned generator rotational-speed detection means, A motor-output torque calculation 
means to compute the output torque of the aforementioned motor based on a motor rotational- 
speed detection means to detect the rotational speed of the aforementioned motor, and the power 
computed with the aforementioned generator power calculation means and the rotational speed 
detected with the aforementioned motor rotational-speed detection means, When the output torque 
computed with the aforementioned motor-output torque calculation means is below a predetermined 
value, it is characterized by judging that the aforementioned motor becomes running resistance. 
[0012] 

[Effect of the Invention] Therefore, if it is in the driving force control unit of the vehicles which are 
invention-concerning a claim 1 Usually, while sometimes transmitting and driving the power of an 
internal combustion engine with a change gear at one side of an order ring Drive a generator with 
the power of the aforementioned internal combustion engine, and drive another side of the ring 
before and after the above with a motor with the power of the generator, for example, the amount of 
power generation of a generator is insufficient. When it judges that the aforementioned motor 
becomes running resistance Since the aforementioned change gear is controlled and the rotational 
speed of the aforementioned internal combustion engine was adjusted, by adjusting the rotational 
speed of the aforementioned internal combustion engine greatly, and increasing the amount of power 
generation of the aforementioned generator, the aforementioned motor can prevent a bird clapper to 
running resistance, and can carry out suppression prevention of the aggravation of mpg. 
[0013] Moreover, if it is in the driving force control unit of the vehicles which are invention 
concerning a claim 2 for example, when it judges that the amount of power generation of a generator 
is. insufficient, and the aforementioned motor becomes running resistance For example, since the 
down shift of the aforementioned change gear is carried out, a change gear ratio is enlarged and the 
rotational speed of the aforementioned internal combustion engine was adjusted greatly, the amount 
of power generation of the aforementioned generator becomes large, and the aforementioned motor 
can prevent a bird clapper to running resistance, and can carry out suppression prevention of the 
aggravation of mpg. Furthermore, if it is in the driving force control unit of the vehicles which are 
invention concerning a claim 3 for example, when it judges that the amount of power generation of a 
generator is insufficient, and the aforementioned motor becomes running resistance At the time of 
an owner stage change gear, a down shift is performed a little early while performing a shift up later, 
greatly a change gear ratio always at the time of a nonstep variable speed gear for example, like an 
amendment In order to change the shift schedule map of the aforementioned change gear and to 
enlarge rotational speed of the aforementioned internal combustion engine, the amount of power 
generation of the aforementioned generator becomes large, and the aforementioned motor can 
prevent a bird clapper to running resistance, and can carry out suppression prevention of the 
aggravation of mpg. 

[0014] Moreover, if it is in the driving force control unit of the vehicles which are invention 
concerning a claim 4, the amount of power generation of a generator is insufficient, for example, 
since the lower limit of the change gear ratio of the aforementioned change gear was restricted 
when it judged that a motor becomes running resistance, reduction of the amount of power 
generation of the aforementioned generator is suppressed, the aforementioned motor can prevent a 
bird clapper to running resistance, and suppression prevention can be carried out in aggravation of 
mpg. On the other hand, if it is in the driving force control unit of the vehicles which are invention 
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concerning a claim 5 Usually, sometimes, while driving one side of an order ring with an internal 
combustion engine, a generator is driven with the power of the aforementioned internal combustion 
engine. When it judges that another side of the ring before and after the above is driven with a 
motor with the power of the generator, for example, the amount of power generation of a generator 
is insufficient, and the aforementioned motor becomes running resistance Since the aforementioned 
motor and the aforementioned another side order ring were separated, rotation of the wheel which 
was being driven with the aforementioned motor is enabled, and the aforementioned motor can 
prevent a bird clapper to running resistance, and can carry out suppression prevention of the 
aggravation of mpg. 

[0015] Furthermore, if it was in the driving-force control unit of the vehicles which are invention 
concerning a claim 6, since it made judge that the change gear ratio of the change gear which 
transmits the power of the aforementioned internal combustion engine to one side of the ring before 
and after the above is detected, the rotational speed of the aforementioned internal combustion 
engine becomes small, the amount of power generation of the aforementioned generator is 
insufficient when the change gear ratio is below a predetermined value, and the aforementioned 
motor becomes running resistance, it can judge [ whether the aforementioned motor serves as 
running resistance and ] easily. Moreover, if it was in the driving force control unit of the vehicles 
which are invention concerning a claim 7, since it was made to judge that the accelerator opening of 
the aforementioned internal combustion engine is detected, the rotational speed of the 
aforementioned internal combustion engine becomes small, the amount of power generation of the 
aforementioned generator is insufficient when the accelerator opening is below a predetermined 
value, and the aforementioned motor becomes running resistance, it can judge easily whether the 
aforementioned motor serves as running resistance. 

[0016] Moreover, if it is in the driving force control unit of the vehicles which are invention 
concerning a claim 8 While detecting the accelerator opening of the aforementioned internal 
combustion engine, detect the rotational speed of the aforementioned internal combustion engine, 
presume the change gear ratio of the change gear after a predetermined time based on those 
detection results, and when the change gear ratio is below a predetermined value The rotational 
speed of the aforementioned internal combustion engine becomes small, the amount of power 
generation of the aforementioned generator is insufficient, and since it was made to judge that the 
aforementioned motor becomes running resistance, the aforementioned motor can prevent running 
resistance and a bird clapper. 

[0017] Moreover, since it made judge that the rotational speed of the aforementioned motor is 
detected, the amount of power generation of the aforementioned generator is insufficient when the 
value which **(ed) the rotational frequency of the aforementioned generator with the rotational 
speed of the aforementioned motor is below a predetermined value, and the aforementioned motor 
becomes running resistance if it was in the driving-force control unit of the vehicles which are 
invention concerning a claim 9 while detecting the rotational speed of the aforementioned generator, 
it can judge [ whether the aforementioned motor becomes with running resistance, and ] easily. 
Furthermore, if it is in the driving force control unit of the vehicles which are invention concerning a 
claim 10 While detecting the rotational speed of the aforementioned generator and computing the 
power of the aforementioned generator based on the rotational speed Detect the rotational speed of 
the aforementioned motor, compute the output torque of the aforementioned motor based on those 
power and rotational speed, and when the output torque is below a predetermined value The amount 
of power generation of the aforementioned generator is insufficient, and the output torques of the 
aforementioned motor run short, and since it was made to judge that the motor concerned becomes 
running resistance, it can judge certainly whether the aforementioned motor serves as running 
resistance. <BR> [0018] 

[Embodiments of the Invention] Next, the operation gestalt of this invention is explained. This 
operation gestalt is an example in the case of the vehicles which can drive with the engine 2 whose 
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right-and-left front wheels 1L and 1R are internal combustion engines, and can be driven by the 
motor 4 whose right-and-left rear wheels 3L and 3R are motors and in which a four-flower drive is 
possible, as shown in drawing 1 . First, explanation of composition transmits the engine torque Te of 
an engine 2 to the right-and-left front wheels 1L and 1R through the automatic transmission 5 by 
which gear ratio is controlled according to the rotational frequency and accelerator opening of a 
main shaft, as shown in drawing 1 . Moreover, a part of engine torque Te of an engine 2 is 
transmitted to a generator 7 through the endless belt 6. 

[0019] The above-mentioned generator 7 rotates at the rotational frequency Nh which multiplied the 
rotational frequency Ne of an engine 2 by the pulley ratio, serves as a load to an engine 2 according 
to the field current Ifh adjusted by the 4WD controller 8, and generates the voltage according to the 
load torque. The power which the generator 7 generated can be supplied to a motor 4 through an 
electric wire 9. The junction box 10 is formed in the middle of the electric wire 9. The driving shaft 
of the above-mentioned motor 4 is connectable with rear wheels 3L and 3R through a reducer 1 1 
and a clutch 12. A sign 13 expresses a differential gear. 

[0020] The main throttle valve 15 is infixed in the inlet-pipe way 14 (for example, intake manifold) of 
the above-mentioned engine 2. As for the main throttle valve 15, adjustment control of the throttle 
opening is carried out according to the amount of treading in of an accelerator pedal 1 7 etc. This 
main throttle valve 15 is that the engine controller 18 carries out adjustment control electrically 
according to the amount detection value of treading in of the accelerator sensor which is 
interlocked with the amount of treading in of an accelerator pedal 17 mechanically, or detects the 
amount of treading in of the accelerator pedal 17 concerned, and the throttle opening is adjusted. 
The amount detection value of treading in of the above-mentioned accelerator sensor is outputted 
also to the 4WD controller 8. 

[0021] Moreover, it has the main-shaft rotational frequency detection sensor 20 which detects the 
rotational frequency of the main shaft of the engine-speed detection sensor 19 and automatic 
transmission 5 which detect the rotational frequency of an engine 2, and those sensors 19 and 20 
output the detected signal to the 4WD controller 8. Moreover, it has the voltage regulator 22 
(regulator) for the above-mentioned generator 7 adjusting output voltage V, as shown in drawing 2 , 
and it is that field current Ifh is adjusted by the 4WD controller 8, and the power generation load 
torque Th over an engine 2 and the voltage V to generate are controlled. While a voltage regulator 
22 inputs a generator control command (field current value) from the 4WD controller 8 and adjusts 
the field current Ifh of a generator 7 to the value according to the generator control command, it 
detects the output voltage V of a generator 7, and an output is possible for it for the 4WD controller 
8. In addition, the rotational frequency Nh of a generator 7 can be calculated based on a pulley ratio 
from the rotational frequency Ne of an engine 2. 

[0022] Moreover, a current sensor 23 is formed in the above-mentioned junction box 10, and this 
current sensor 23 detects the armature current la of the power supplied to a motor 4 from a 
generator 7, and outputs the detected armature current signal concerned to the 4WD controller 8. 
Moreover, the voltage value (voltage of a motor 4) which flows an electric wire 9 is detected by the 
4 WD controller 8. A sign 24 is a relay and the interception and connection of voltage (current) which 
are supplied to a motor 4 by instructions from the 4WD controller 8 are controlled. 
[0023] Moreover, field current Ifm is controlled by the instructions from the 4WD controller 8, and, 
as for a motor 4, the target motor torque TM is adjusted by adjustment of the field current Ifm. In 
addition, a sign 25 is a thermistor which measures the temperature of a motor 4. Having the 
rotational frequency sensor 26 for motors which detects several Nm rotation of the driving shaft of 
the above-mentioned motor 4, this rotational frequency sensor 26 for motors outputs the rotational 
frequency signal of the detected motor 4 to the 4WD controller 8. 

[0024] Moreover, the above-mentioned clutches 12 are a hydraulic clutch and an electromagnetic 
clutch, and transmit torque at the rate of torque transmission according to the clutch control 
command from the 4WD controller 8. Moreover, wheel speed sensor 27floor line, 27FR, 27RL, and 
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27RR are prepared in each wheels 1L, 1R, 3L, and 3R. Each wheel speed sensor 27floor line, 27FR, 
27RL, and 27RR are outputted to the 4WD controller 8 by making the pulse signal according to the 
rotational speed of the corresponding wheels 1L, 1R, 3L, and 3R into a wheel speed detection value. 
[0025] The 4WD controller 8 is equipped with generator control-section 8A, relay-control section 
8B, motor control section 8C, amount of power generation insufficient judgment section 8D, shift 
schedule map change section 8E, and lock-up release section 8F as shown in drawing 3 . Acting as 
the monitor of the power generation voltage V of a generator 7 through a voltage regulator 22, the 
above-mentioned generator control-section 8A is adjusting the field current Ifh of the generator 7 
concerned, and adjusts the power generation voltage V of a generator 7 to necessary voltage. 
[0026] Relay-control section 8B controls the interception and connection of an electric power 
supply with a motor 4 from a generator 7. Motor control section 8C is adjusting the field current Ifm 
of a motor 4, and adjusts the torque of the motor 4 concerned to a necessary value. Moreover, 
based on each inputted signal, it circulates in order of processing of amount shortage judgment 
section of power generation 8D-> shift schedule map change section 8E-> lock-up release section 
8F for every predetermined sampling time, and processing is performed. 

[0027] First in amount of power generation insufficient judgment section 8D, processing as shown in 
drawin g 4-is performed. That is, first, at Step S101, based on the signal from wheel speed sensor 
27floor line, 27FR, 27RL, and 27RR, the wheel speed and the rear wheels 3L and 3R (********) of 
front wheels 1L and 1R (the main driving wheel) are computed, and it shifts to Step S102. At the 
aforementioned step S102, by subtracting the wheel speed of rear wheels 3L and 3R (********) 
from the wheel speed of front wheels 1L and 1R (the main driving wheel) computed at the 
aforementioned step S101, front rear wheel **** DV which is a difference of the wheel speed of 
front wheels 1L and 1R and rear wheels 3L and 3R is computed, and it shifts to Step S103. 
[0028] Here, the operation of front rear wheel **** DV is performed as follows, for example. 
Average ****** VWf which is the average of ******** in front wheels 1 L and 1 R, and average 
****** VWr which is the average of ******** in rear wheels 3L and 3R are computed by the 
following formula, respectively. 

The difference (front rear wheel ****) DV of the degree of wheel speed of the front wheels 1 L and 
1R which are the main driving wheels, and the rear wheels 3L and 3R which are ******** is 
computed by the following formula from the difference of 2VWr= [ VWf=(VWfi+VWfr) /] 
(VWrl+VWrr)/2, next the above-mentioned average ****** VWf and average ****** VWr. 
[0029] at the DV=VWf-VWr aforementioned step S103, the target motor torque TM is computed by 
multiplying front rear wheel **** DV computed at the aforementioned step S102 by the 
predetermined value ("2" — this being a constant decided from the weight of the radius and 
vehicles of the reduction gear ratio and the wheels 3L and 3R of the slowdown machine 1 1 etc.), and 
it shifts to Step S104 [ for example, ] At the aforementioned step S104, the rotational frequency Ne 
which the engine-speed detection sensor 19 detected is read, and it shifts to Step S105. 
[0030] At the aforementioned step S105, the rotational frequency Nh of a generator 7 is computed 
by multiplying the rotational frequency Ne of the engine 2 read at the aforementioned step S104 by 
the pulley ratio Rp, and it shifts to Step S106. At the aforementioned step S106, several Nm 
rotation of a motor 4 is read from the rotational frequency sensor 21 for motors, and it shifts to 
Step S107. At the aforementioned step S107, based on the rotational frequency Nh of the generator 
7 computed at the aforementioned step S105, as shown in drawing 5 , the generator maximum 
output Phmax of a generator 7 is computed using the function which becomes large gradually with 
the increase in the rotational frequency Nh concerned, and it shifts to Step S108. 
[0031] At the aforementioned step S108, the value which **(ed) the generator maximum output 
Phmax of the generator 7 computed at the aforementioned step S107 by several Nm rotation of the 
motor 4 read at the aforementioned step S106 is multiplied by motor-efficiency Rhom (for example, 
"0.7"), motor maximum torque TMmax which is the maximum of the torque in which an output is 
possible is computed by the motor 4, and it shifts to Step S109. In addition, you may make it the 
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method of computing motor maximum torque TMmax compute motor maximum torque TMmax using 
the function which becomes large gradually with the increase in the generator maximum output 
Phmax of the generator 7 which became small gradually with the increase in several Nm rotation of 
the motor 4 read at the aforementioned step S106, and was computed at the aforementioned step 
S107, as it is not restricted to what is depended on the above-mentioned multiplication and division 
and shown in drawin g 6 . 

[0032] At the aforementioned step S109, it judges whether it is larger than motor maximum torque 
TMmax computed at the aforementioned step S108, when large (Yes), it shifts to Step S1 10, and 
the target motor torque TM computed at the aforementioned step S103 shifts to the (No) step 
S1 1 1, when that is not right. At the aforementioned step S1 10, the engine-speed secured demand 
flag Fnrq which shows that the output torques of a motor 4 are insufficient is changed into the set 
state of "1", and this data processing is ended. 

[0033] On the other hand, at the aforementioned step S1 1 1, the engine-speed secured demand flag 
Fnrq is changed into the reset state of "0", and this data processing is ended. Next, processing of 
shift schedule map change section 8E is explained based on drawing _7 . First, at Step S201, the 
engine-speed secured demand flag Fnrq set up by the aforementioned amount of power generation 
insufficient judgment section 8D judges [ of "1" ] whether it is in a set state, when it is in a set 
state (Yes), it shifts to Step S202, and when that is not right, it shifts to the (No) step S203. 
[0034] At the aforementioned step S202, as shown in drawing 8 (b), while performing [ as opposed 
to / the usual shift schedule map / for the shift schedule map of an automatic transmission 5 ] a 
shift up later, it is set as the 2nd map which performs a down shift a little early, and this data 
processing is ended. On the other hand, at the aforementioned step S203, the shift schedule map of 
an automatic transmission 5 is set as the 1st map which is the usual shift schedule map as shown in 
draw ing 8 (a), and this data processing is ended. 

[0035] Next processing of lock-up release section 8F is explained based on drawing 9 . first — the 
time (Yes) of the engine-speed secured demand flag Fnrq set up at Step S301 by the 
aforementioned amount of power generation insufficient judgment section 8D judging [ of "1" ] 
whether it is in a set state, and being in a set state — Step S302 — shifting — time that is not 
right — (No) — this data processing is ended the time (Yes) of judging whether the torque 
converter of an automatic transmission 5 is among a lock-up at the aforementioned step S302, and 
being among a lock-up — Step S303 — shifting — time that is not right — (No) — this data 
processing is ended 

[0036] At the aforementioned step S303, the lock-up of the torque converter of an automatic 
transmission 5 is canceled, and this data processing is ended. Next, the operation in the equipment 
of the above-mentioned composition etc. is explained. First, when vehicles depart, suppose that 
processing was performed by amount of power generation insufficient judgment section 8D of the 
4WD controller 8. Based on the signal from wheel speed sensor 27floor line, 27FR, 27RL, and 27RR, 
the wheel speed and the rear wheels 3L and 3R of front wheels 1 L and 1 R are computed at Step 
S101. then, at Step S102 Front rear wheel **** DV is computed by the wheel speed of rear wheels 
3L and 3R being subtracted from the wheel speed of the front wheels 1 L and 1 R computed at the 
aforementioned step S101, and the target motor torque TM is computed at Step S103 by the ability 
of "2" to take advantaging of front rear wheel **** DV computed at the aforementioned step S102. 
[0037] The rotational frequency Ne detected by the engine-speed detection sensor 19 is read at 
Step S104. subsequently, at Step S105 The rotational frequency Nh of a generator 7 is computed by 
the ability of the pulley ratio Rp to take advantaging of the rotational frequency Ne of the engine 2 
read at the aforementioned step S104. at Step S106 Several Nm rotation of a motor 4 is read from 
the rotational frequency sensor 21 for motors, at Step S107 Based on the rotational frequency Nh 
of the generator 7 computed at the aforementioned step S105, the generator maximum output 
Phmax of a generator 7 is computed, at Step S108 Motor maximum torque TMmax is computed by 
the generator maximum output Phmax of the generator 7 computed at the aforementioned step 
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S107 being **(ed) by several Nm rotation of the motor 4 read at the aforementioned step S106, and 
motor-efficiency Rhom being able to take advantaging further. 

[0038] Here, suppose that the rotational frequency Ne of an engine 2 became large, the generator 
maximum output Phmax became large, and motor maximum torque TMmax computed at the 
aforementioned step S108 from the target motor torque TM computed at the aforementioned step 
S103 became large. Then, the judgment of Step S109 serves as "No", at Step S1 11, it changes the 
engine-speed secured demand flag Fnrq into the reset state of "0", and this data processing is 
ended. 

[0039] After processing of amount of power generation insufficient judgment section 8D is 
completed, subsequently data processing is performed by shift schedule map change section 8E, the 
judgment of Step S201 serves as "No", at the aforementioned step S203, the shift schedule map of 
an automatic transmission 5 is set as the 1st map which is the usual shift up schedule map as 
shown in drawing 8 (a), and this data processing is ended. Although data processing is subsequently 
performed by lock-up release section 8F after processing of shift schedule map change section 8E 
is completed, the judgment of Step S301 serves as "No", and this data processing is ended. 
[0040] And suppose that the shift up was performed from the "1st speed" to the "2nd speed" by 
the automatic transmission 5 as shown in drawin g 10 based on the 1st map which the speed of 
vehicles became large while the above-mentioned flow was repeated and vehicles were running, and 
was set up by shift schedule map change section 8E. The rotational frequency Ne of an engine 2 
becomes small, and the generator maximum output Phmax becomes small, then, in amount of power 
generation insufficient judgment section 8D Motor maximum torque TMmax computed at the 
aforementioned step S108 becomes small, and the judgment of Step S109 serves as "Yes" from the 
target motor torque TM computed at the aforementioned step S103. at Step S1 1 1 It changes the 
engine-speed secured demand flag Fnrq into the set state of "1", and this data processing is ended. 

[0041] After processing of amount of power generation insufficient judgment section 8D is 
completed, subsequently data processing is performed by shift schedule map change section 8E, and 
the judgment of Step S201 serves as "Yes", moreover, at the aforementioned step S202 As shown 
in. drawing 8 (b), while the shift schedule map of an automatic transmission 5 performs a shift up 
later to the usual shift schedule map, it is set as the 2nd map which performs a down shift a little 
early, and this data processing is ended. 

[0042] After processing of shift schedule map change section 8E is completed, subsequently data 
processing is performed by lock-up release section 8F, the judgment of Step S301 serves as "Yes", 
and when the torque converter of an automatic transmission 5 is among a lock-up, the judgment of 
Step S302 serves as "Yes", the lock-up concerned is canceled at Step S303, and this data 
processing is ended. And it is based on the 2nd map set up by shift schedule map change section 
8E. A down shift is performed from the "2nd speed" by the automatic transmission 5 to the "1st 
speed", and the rotational speed of an engine 2 becomes large. From the target motor torque TM 
again computed at the aforementioned step S103 by the generator maximum output Phmax 
becoming large Motor maximum torque TMmax computed at the aforementioned step S108 becomes 
large, a bird clapper is suppressed for a motor 4 by running resistance, and suppression prevention 
of the aggravation of mpg is carried out. 

[0043] Next, it explains, referring to a drawing about the 2nd operation gestalt. In addition, the same 
sign is attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 1st operation gestalt, it replaces with shift schedule map change section 8E and lock-up 
release section 8F, and the points using down-shift judgment section 8G differ. The processing of 
down-shift judgment section 8G is shown in drawing 1 1 . namely, — the time (Yes) of the engine- 
speed secured demand flag Fnrq set up at Step S401 by the aforementioned amount of power 
generation insufficient judgment section 8D judging [ of "1" ] whether it is in a set state, and being 
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in a set state first, — Step S402 — shifting — time that is not right — (No) — this data processing 
is ended 

[0044] At the aforementioned step S402, the gear position Gp of an automatic transmission 5 is 
detected, and it shifts to Step S403. At the aforementioned step S403, by the main-shaft rotational 
frequency detection sensor 20, the main-shaft rotational frequency No of an automatic transmission 
5 is detected, and it shifts to Step S404. At the aforementioned step S404, it judges whether it is 
larger than a predetermined engine speed (for example, 6000rpm), when large (Yes), this data 
processing is ended, and the value which multiplied the gear ratio Rgp of the gear position Gp 
detected at the aforementioned step S402 by the main-shaft rotational frequency No detected at 
the aforementioned step S403 shifts to the (No) step S405, when that is not right. 
[0045] At the aforementioned step S405, it judges whether it is larger than a predetermined engine 
speed (for example, 6000rpm), when large (Yes), it shifts to Step S416, and the value which 
multiplied gear ratio Rgpd of the gear position Gpd at the time of carrying out a down shift from the 
gear position Gp detected at the aforementioned step S402 by the main-shaft rotational frequency 
No detected at the aforementioned step S403 shifts to the (No) step S406, when that is not right. 
[0046] At the aforementioned step S406, an accelerator sensor detects the accelerator opening 
TVO and-it shifts to Step S407. At the aforementioned step S407, the rotational frequency Ne 
which the engine-speed detection sensor 19 detected is read, and it shifts to Step S408. At the 
aforementioned step S408, as shown in dj_a\^gjj2 , based on the engine-torque map in which the 
engine torque Te according to the accelerator opening TVO and the rotational frequency Ne of an 
engine 2 was described, the present engine torque Te is computed according to the accelerator 
opening TVO detected at the aforementioned step S406, and the rotational frequency Ne of the 
engine 2 read at the aforementioned step S407, and it shifts to Step S409. 

[0047] At the aforementioned step S409, while computing a torque converter velocity ratio by ** 
(ing) the rotational frequency Ne of the engine 2 read at the aforementioned step S407 by the main- 
shaft rotational frequency No detected at the aforementioned step S403, and the gear ratio of the 
gear position Gp detected at the aforementioned step S402, as shown in drawing 13 , the torque 
converter torque ratio Rt is computed using the function which becomes small gradually with the 
increase in a torque converter velocity ratio, and it shifts to Step S410. 

[0048] At the aforementioned step S410, as shown in dra win g 12 , it is based on the engine-torque 
map in which the engine torque Te according to the accelerator opening TVO and the rotational 
frequency Ne of an engine 2 was described. The main-shaft rotational frequency No detected at the 
aforementioned step S403 is **(ed) by gear ratio Rgpd computed at the aforementioned step S405. 
The engine torque Ted at the time of carrying out a down shift according to the rotational frequency 
Ne of the computed engine 2 and the accelerator opening TVO detected at the aforementioned step 
S406 is computed, and it shifts to Step S41 1. 

[0049] At the aforementioned step S41 1, the rotational frequency Ne of the engine 2 read at the 
aforementioned step S407 While computing the torque converter velocity ratio at the time of **(ing) 
and carrying out a down shift by the main-shaft rotational frequency No detected at the 
aforementioned step S403, and gear ratio Rgpd computed at the aforementioned step S405 As 
shown in drawing 13 , the torque converter torque ratio Rtd at the time of carrying out a down shift 
using the function which becomes small gradually with the increase in a torque converter velocity 
ratio is computed, and it shifts to Step S412. 

[0050] At the aforementioned step S412, driving torque is computed by multiplying the present 
engine torque Te computed at the aforementioned step S408 by the torque converter torque ratio 
Rt and the gear ratio Rgp of the gear position Gpd detected at the aforementioned step S402, and it 
shifts to Step S413. At the aforementioned step S413, the driving torque at the time of multiplying 
by it and carrying out the down shift of the torque converter torque ratio Rtd at the time of carrying 
out a down shift and the gear ratio Rgpd computed at the aforementioned step S405 to the engine 
torque Ted at the time of [ which was computed at the aforementioned step S410 ] carrying out a 
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down shift is computed, and it shifts to Step S414. 

[0051] At the aforementioned step S414 t it judges whether it is larger than the present driving 
torque computed at the aforementioned step S41 1, when large (Yes), it shifts to Step S415, and the 
driving torque at the time of [ which was computed at the aforementioned step S413 ] carrying out 
a down shift shifts to the (No) step S416, when that is not right. At the aforementioned step S415, 
the down shift of the automatic transmission 5 is carried out, and this data processing is ended. 
[0052] On the other hand, at the aforementioned step S416, the shift change of an automatic 
transmission 5 is restricted and this data processing is ended. Next, the operation in the equipment 
of the above-mentioned composition etc. is explained, first — for example, while running, it puts in a 
steep uphill, and at Step S111 of amount of power generation insufficient judgment section 8D, it 
changes the engine-speed secured demand flag Fnrq into the set state of "1", and suppose that the 
data processing was ended Then, subsequently data processing is performed by down-shift 
judgment section 8G, the judgment of Step S401 serves as "Yes", the gear position Gp of an 
automatic transmission 5 is detected at Step S402, and the main-shaft rotational frequency No is 
detected at Step S403. 

[0053] While running, supposing the rotational frequency Ne of an engine 2 is small on the steep 
uphill, thejudgment of Steps S404 and S405 will serve as "No", moreover, at Step S406 The 
accelerator opening TVO is detected and the rotational frequency Ne of an engine 2 is read from 
the engine-speed detection sensor 19 at Step S407. at Step S408 The present engine torque Te 
according to the accelerator opening TVO detected at the aforementioned step S406 and the 
rotational frequency Ne of the engine 2 read at the aforementioned step S407 is computed, at Step 
S409 A torque converter velocity ratio is computed by the rotational frequency Ne of the engine 2 
read at the aforementioned step S407 being **(ed) by the main-shaft rotational frequency No 
detected at the aforementioned step S403, and the gear ratio of the gear position Gp detected at 
the aforementioned step S402. A torque converter torque ratio is computed based on them. 
[0054] subsequently, at Step S410 The main-shaft rotational frequency No detected at the 
aforementioned step S403 is **(ed) by gear ratio Rgpd computed at the aforementioned step S405. 
The engine torque Ted at the time of carrying out a down shift according to the rotational frequency 
Ne of the computed engine 2 and the accelerator opening TVO detected at the aforementioned step 
S406 is computed, at Step S41 1 A torque converter velocity ratio when the rotational frequency Ne 
of the engine 2 read at the aforementioned step S407 is **(ed) and carries out a down shift by the 
main-shaft rotational frequency No detected at the aforementioned step S403 and gear ratio Rgpd 
computed at the aforementioned step S405 is computed. The torque converter torque ratio Rtd at 
the time of carrying out a down shift based on them is computed. At Step S412 to and the present 
engine torque Te computed at the aforementioned step S408 Driving torque is computed by the 
ability of the torque converter torque ratio Rt and the gear ratio Rgp of the gear position Gpd 
detected at the aforementioned step S402 to take advantaging, at Step S413 Driving torque when 
the torque converter torque ratio Rtd at the time of carrying out a down shift to the engine torque 
Ted at the time of [ which carried out the down shift ] being computed at the aforementioned step 
S410, and gear ratio Rgpd computed at the aforementioned step S405 took advantaging and carry 
out a down shift is computed. 

[0055] Here, the driving torque at the time of [ which carried out the down shift ] being computed at 
the aforementioned step S413 presupposes that it was larger than the present driving torque 
computed at the aforementioned step S41 1. Then, at Step S415, a shift up is restricted, the down 
shift of the automatic transmission 5 is carried out, and this data processing is ended. And if the 
down shift of the automatic transmission 5 is carried out, the rotational speed of an engine 2 
becomes large, the generator maximum output Phmax becomes large, from the target motor torque 
TM again computed at the aforementioned step S103, motor maximum torque TMmax computed at 
the aforementioned step S108 will become large, a bird clapper will be suppressed for a motor 4 by 
running resistance, and aggravation of mpg will be suppressed. 
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[0056] On the other hand, the driving torque at the time of [ which carried out the down shift ] 
being computed at the aforementioned step S413 here presupposes that it was smaller than the 
present driving torque computed at the aforementioned step S411. Then, at Step S416, the shift 
change of an automatic transmission 5 is restricted and this data processing is ended. And if the 
shift change of an automatic transmission 5 is restricted, the rotational speed of an engine 2 will be 
maintained and fault rotation of the engine 2 concerned will be suppressed. 

[0057] Next, it explains, referring to a drawing about the 3rd operation gestalt. In addition, the same 
sign is attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 1 st operation gestalt, only the composition of the aforementioned amount of power 
generation insufficient judgment section 8D differs. Processing of the aforementioned amount of 
power generation insufficient judgment section 8D is shown in drawing 14 . That is, first, at Step 
S501, the rotational frequency Ne of the engine 2 which the engine-speed detection sensor 19 
detected is read, and it shifts to Step S502. 

[0058] At the aforementioned step S502, the rotational frequency Nh of a generator 7 is computed 
by multiplying the rotational frequency Ne of the engine 2 read at the aforementioned step S501 by 
the pulley ratio Rp, and it shifts to Step S502. At the aforementioned step S503, several Nm 
rotation of a motor 4 is read from the rotational frequency sensor 21 for motors, and it shifts to 
Step S504. At the aforementioned step S504, it judges whether it is larger than a predetermined 
value (for example, "0.5"), when large (Yes), it shifts to Step S505, and the value which **(ed) the 
rotational frequency Nh of the generator 7 computed at the aforementioned step S502 by several 
Nm rotation of the motor 4 read at the aforementioned step S503 shifts to the (No) step S506, 
when that is not right. 

[0059] At the aforementioned step S505, the engine-speed secured demand flag Fnrq which shows 
that the output torques of a motor 4 are insufficient is changed into the set state of "1", and this 
data processing is ended. On the other hand, at the aforementioned step S506, the engine-speed 
secured demand flag Fnrq is changed into the reset state of "0", and this data processing is ended. 
With this operation gestalt, first, as shown in drawing 1 5 , when the rotational frequency Nh of a 
generator 7 is large, the generator maximum output Phmax is large, motor current Im [A] becomes 
large and motor maximum torque TMmax [Nm] becomes large. Moreover, as shown in drawingj_6 , 
when several Nm rotation of a motor 4 is large, an induced voltage Em [V] is large, motor current Im 
[A] becomes small conversely, and motor maximum torque TMmax [Nm] becomes small. Therefore, 
as shown in drawing 17 , since motor maximum torque TMmax [Nm] is proportional to the value 
which **(ed) the rotational frequency Nh of a generator 7 by several Nm rotation of a motor 4, when 
the value is smaller than the aforementioned predetermined value, it turns out that the output 
torques of a motor 4 run short. 

[0060] Next, it explains, referring to a drawing about the 4th operation gestalt. In addition, the same 
sign is attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 1st operation gestalt, it replaces with amount of power generation insufficient judgment 
section 8D, shift schedule map change section 8E, and lock-up release section 8F, and only the 
points using clutch control-section 8H differ. The processing of clutch control-section 8H is shown 
in drawin g 1 8 . That is, first, at Step S601, the gear position Gp of an automatic transmission 5 is 
detected, and it shifts to Step S602. 

[0061] At the aforementioned step S602, an accelerator sensor detects the accelerator opening 
TVO and it shifts to Step S603. At the aforementioned step S603, it judges whether the accelerator 
opening TVO is beyond a predetermined value (for example, 4%), when it is beyond a predetermined 
value (Yes), it shifts to Step S604, and when that is not right, it shifts to the (No) step S615. At the 
aforementioned step S604, the present gear position Gp judges whether it is below a predetermined 
position (for example, 1st speed), when it is below a predetermined position (Yes), it shifts to Step 
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S605, and when that is not right, it shifts to the (No) step S615. 

[0062] At the aforementioned step S605, by the main-shaft rotational frequency detection sensor 
20, the main-shaft rotational frequency No of an automatic transmission 5 is detected, and it shifts 
to Step S606. At the aforementioned step S606, the value which subtracted accelerator opening 
TVO' in front of 40msec(s) memorized beforehand from the accelerator opening TVO detected at 
Step S602 is **(ed) by "4", the time rate of change DTVO per 10msec(s) is calculated, and it shifts 
to Step S607. 

[0063] At the aforementioned step S607, from the main-shaft rotational frequency No detected at 
Step S605, the value which reduced main-shaft rotational frequency No' in front of 40msec(s) 
memorized beforehand is **(ed) by "4", the time rate of change DOUTRPM per 10msec(s) is 
calculated, and it shifts to Step S608. At the aforementioned step S608, the accelerator opening 
estimate STVO after 200msec is computed by adding the accelerator opening TVO detected at the 
aforementioned step S602 to the value which multiplied by "20" the time rate of change DTVO 
computed at the aforementioned step S606, and it shifts to Step S609. 

[0064] At the aforementioned step S609, the main-shaft rotational frequency estimate SOUTRPM 
after 200msec is computed by adding the main-shaft rotational frequency No detected at the 
aforementioned step S605 to the value which multiplied by "20" the time rate of change DOUTRPM 
computed at the aforementioned step S607, and it shifts to Step S610. At the aforementioned step 
S610, as shown in drawing 19 , based on the accelerator opening estimate STVO computed at the 
aforementioned step S608, and the main-shaft rotational frequency estimate SOUTRPM computed 
at the aforementioned step S609, using the shift schedule map of an automatic transmission 5, the 
gear position after 200msec is presumed and it shifts to Step S61 1. 

[0065] At the aforementioned step S61 1, it judges whether the gear position presumed at the 
aforementioned step S610 is below a predetermined value (for example, 1st speed), when it is below 
a predetermined value (Yes), it shifts to Step S612, and when that is not right, it shifts to the (No) 
step S615. At the aforementioned step S612, the below-mentioned generator control processing 
which controls a generator 7 is performed, and it shifts to Step S613. 

[0066] At the aforementioned step S613, the clutch control command which connects a clutch 12 is 
outputted, and it shifts to Step S614. At the aforementioned step S614, the below-mentioned motor 
control processing which controls a motor 4 is performed, and this data processing is ended. On the 
other hand, at the aforementioned step S615, the field current Ifh of a generator 7 is stopped, a 
generator 7 is suspended, and it shifts to Step S616. 

[0067] At the aforementioned step S616, a clutch 12 is separated and it shifts to Step S617. At the 
aforementioned step S617, the current supplied to a motor 4 is intercepted and this data processing 
is ended. Next, the generator control processing performed by clutch control-section 8H is 
explained based on drawing 20 . 

[0068] The generator control processing is shown in drawing 20 . That is, first, after calculating the 
engine torque Te of an engine 2 at Step S701 based on the signal from the engine-speed detection 
sensor 19 and a throttle sensor, it shifts to Step S702. At the aforementioned step S702, based on 
the rotational frequency Nh of the voltage V of a generator 7, the armature current la, and a 
generator 7, the torque TG of the present generator 7 is calculated and it shifts to Step S703. 
[0069] At the aforementioned step S703, the drive-system acceleration torque Ti is calculated 
based on the following formula, and it shifts to Step S704. 

Tif=(drive-system inertia (gear ratio is included)) x angular acceleration — here, it asks for angular 
acceleration from the wheel speed of front wheels 1L and 1R At the aforementioned step S704, as 
the road surface reaction force Ff of front wheels 1L and 1R is computed based on the following 
formula and renewal of maximum is carried out, it shifts to Step S705. 

[0070] Ff=(Te-TG) xTRxG- Tif — here — the amplification ratio of TR:torque converter — it is the 
gear ratio of G:change gear Moreover, the multiplication of the TRxG is carried out to the engine 
torque Te of an engine 2 for converting into the driving torque transmitted to front wheels 1L and 
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1 R. Moreover, when the generator 7 is not operating, naturally TG is zero. 

[0071] At the aforementioned step S705, it judges [ whether a surplus is in an engine torque Te, 
and ] by the following formula. When the engine torque Te is smaller (Yes), it shifts to Step S705, 
there is no surplus in the engine torque Te of an engine, i.e., a surplus is in an engine torque Te, that 
is, if the engine torque Te is larger, it will shift to Step 706. 

Te > At the Ff/TR/G aforementioned step S705, target power generation load torque Tho is set to 
"0", and this data processing is ended. 

[0072] On the other hand, at the aforementioned step S706, it returns, after computing based on 
the following formula, the surplus torque Tho, i.e., the target power generation load torque, beyond 
the road surface reaction force marginal torque Ff of the front wheels 1 L and 1 R of the engine 
torques Te. 
Th = Te - (Ff/TR/G) 

Next, the motor control processing performed by clutch control-section 8H is explained based on 
drawin g 21 . 

[0073] First, by motor control processing, at Step S801, front rear wheel **** DV is computed and 
it judges whether front rear wheel **** DV is larger than "0." Front rear wheel ****DV> If judged 
with 0, since front wheels 1L and 1R are carrying out the acceleration slip, it shifts to Step S802. 
Moreover, if judged with rear wheel **** DV<=0 a front, this data processing will be ended, without 
processing henceforth. At the aforementioned step S802, after inputting several Nm rotation of the 
motor 4 which the rotational frequency sensor 21 for motors detected, computing the target motor 
field current Ifm according to several Nm rotation of the motor 4 and outputting the target motor 
field current Ifm concerned to motor control section 8C, it shifts to Step S803. 
[0074] When the target motor field current Ifm to several Nm rotation of the above-mentioned 
motor 4 considers as fixed predetermined current value when several Nm rotation is below a 
predetermined rotational frequency, and a motor 4 becomes here more than a predetermined 
rotational frequency, the field current Ifm of a motor 4 is made small by the well-known field- 
weaking-control method. That is, as mentioned above, if several Nm rotation of a motor 4 becomes 
beyond a predetermined value, the current which flows on a motor 4 by making the field current Ifm 
of a motor 4 small, and reducing an induced voltage E will be made to increase, and the necessary 
target motor torque TM will be acquired from motor torque falling by elevation of motor 4 induced 
voltage, if a motor 4 becomes high-speed rotation. Consequently, since elevation of an induced 
voltage E is suppressed and the fall of motor torque is suppressed even if a motor 4 becomes high- 
speed rotation, the necessary target motor torque TM can be acquired. 

[0075] At the aforementioned step S803, the induced voltage E of a motor 4 is computed from 
several Nm rotation of the above-mentioned target motor field current Ifm and a motor 4, and it 
shifts to Step S804. At the aforementioned step S804, the target motor torque TM which 
corresponds based on the target power generation load torque Tho which the above-mentioned 
generator control processing calculated is computed, and it shifts to Step S805. At the 
aforementioned step S805, the target armature current la which corresponds considering the 
above-mentioned target target motor torque TM and the target motor field current Ifm as a variable 
is computed, and it shifts to Step S806. 

[0076] At the aforementioned step S806, after computing the target voltage V of a generator 7 from 
the above-mentioned target armature current la, Resistance R, and an induced voltage E and 
outputting the target voltage V of the generator 7 concerned to generator control-section 8A based 
on the following formula, this data processing is ended. 

Resistance R explains the operation in the equipment of the above-mentioned composition etc. to 
the degree which is V=IaxR+E and which are resistance of an electric wire 9, and resistance of the 
coil of a motor 4. 

[0077] First, while you are carrying out the inertia run of the flat path, suppose that processing was 
performed by clutch control-section 8H of the 4WD controller 8. The gear position Gp of an 
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automatic transmission 5 is detected at Step S601,then, at Step S602 The accelerator opening 
TVO is detected and the judgment of Step S603 serves as "No", at Step S615 The field current Ifh 
of a generator 7 is stopped, a generator 7 is suspended, at Step S616, a clutch 12 is separated, the 
current supplied to a motor 4 at Step S617 is intercepted, and this data processing is ended. 
[0078] Thus, with this operation gestalt, since the accelerator opening TVO of an engine 2 was 
detected, and the clutch 12 was separated when the accelerator opening TVO was smaller than 
"4%", the rotational speed of an engine 2 is small, the amounts of power generation of a generator 7 
run short, and it can prevent that a motor 4 serves as running resistance. Moreover, although the 
operator broke in the accelerator, the accelerator opening TVO became large and the judgment of 
Step S603 became "Yes" Supposing the present gear position Gp is the "3rd speed", the judgment 
of Step S604 will serve as "No", at Step S615 The field current Ifh of a generator 7 is stopped, at 
Step S616, a clutch 12 is separated, the current supplied to a motor 4 at Step S617 is intercepted, 
and this data processing is ended. * 

[0079] Thus, with this operation gestalt, since the change gear ratio of an automatic transmission 5 
was detected, and the clutch 12 was separated when the change gear ratio was larger than the "1st 
speed", the rotational speed of an engine 2 is small, the amounts of power generation of a generator 
7 run short, and it can judge easily that a motor 4 serves as running resistance. Moreover, while a 
gear position is changed into the "1st speed" in order to re-start the vehicles concerned after 
stopping vehicles by signal etc., suppose that the accelerator pedal was broken in. The accelerator 
opening TVO becomes large and the judgment of Steps S603 and S604 serves as "Yes", then, at 
Step S105 The main-shaft rotational frequency No is detected, at Step S606 Based on the 
accelerator opening TVO detected at Step S602, the time rate of change DTVO per 10msec(s) 
calculates, at Step S607 Based on the main-shaft rotational frequency No detected at Step S605, 
the time rate of change DOUTRPM per 10msec(s) calculates, at Step S608 While "20" can take 
advantaging of the time rate of change DTVO computed at the aforementioned step S606, the 
accelerator opening estimate STVO after 200msec is computed by the accelerator opening TVO 
detected at the aforementioned step S602 being added. 

[0080] To subsequently, the value by which "20" was able to multiply the time rate of change 
DOUTRPM computed at the aforementioned step S607 at Step S609 The main-shaft rotational 
frequency estimate SOUTRPM after 200msec is computed by the main-shaft rotational frequency 
No detected at the aforementioned step S605 being added, at Step S610 As shown in drawing j g f it 
is based on the accelerator opening estimate STVO computed at the aforementioned step S608, 
and the main-shaft rotational frequency estimate SOUTRPM computed at the aforementioned step 
S609. The shift schedule map of an automatic transmission 5 is used, and the gear position after 
200msec is presumed. 

[0081] Here, supposing it is presumed that the gear position after 200msec also becomes the "1st 
speed", the judgment of Step S61 1 will serve as "Yes", and generator control processing will be 
performed at Step S612. When generator control processing is performed, as shown in drawin g 20 , 
moreover, at Step S701 The engine torque Te of an engine 2 calculates based on the signal from 
the engine-speed detection sensor 19 and a throttle sensor, at Step S702 The torque TG of the 
present generator 7 calculates based on the rotational frequency Nh of the voltage V of a generator 
7, the armature current la, and a generator 7. at Step S703 The drive-system acceleration torque Ti 
calculates, at Step S704, the road surface reaction force Ff of front wheels 1 L and 1 R is computed, 
and maximum is updated, at Step S705 Supposing it is judged with a surplus being in an engine 
torque Te, at Step S706, the target power generation load torque Tho will be computed, and this 
data processing will be ended. 

[0082] After generator control processing is ended, in Step S613, the clutch control command which 
connects a clutch 12 is outputted, and motor control processing is performed at Step S614. When 
motor control processing is performed, supposing front rear wheel **** DV is computed at Step 
S801 and front rear wheel **** DV is larger than "0", moreover, at Step S802 Several Nm rotation 
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of the motor 4 detected by the rotational frequency sensor- 21 for motors is inputted. After the 
target motor field current Ifm according to several Nm rotation of the motor 4 is computed and the 
target motor field current Ifm concerned is outputted to motor control section 8C f at Step S803 
The induced voltage E of a motor 4 is computed from several Nm rotation of the above-mentioned 
target motor field current Ifm and a motor 4. at Step S804 The target motor torque TM which 
corresponds based on the target power generation load torque Tho calculated by the above- 
mentioned generator control processing is computed, at Step S805 The target armature current la 
corresponding to the above-mentioned target target motor torque TM and the target motor field 
current Ifm is computed, at Step S806 The target voltage V of a generator 7 is computed from the 
above-mentioned target armature current la, Resistance R, and an induced voltage E t the target 
voltage V of the generator 7 concerned is outputted to generator control-section 8A f and this data 
processing is ended. 

[0083] And acting as the monitor of the power generation voltage V of a generator 7 through a 
voltage regulator 22, generator control-section 8A to which the target voltage V was outputted is 
adjusting the field current Ifh of the generator 7 concerned, and adjusts the power generation 
voltage V of a generator 7 to the target voltage V. Moreover, an operator continues stepping on an 
accelerator pedal, and vehicles accelerate, and suppose that it was presumed that the gear position 
after 200msec became the "2nd speed." Then, at Step S615, the judgment of Step S61 1 serves as 
"No", the field current Ifh of a generator 7 is stopped, by Step S616, a clutch 12 is separated, the 
current supplied to a motor 4 at Step S617 is intercepted, and this data processing is ended. 
[0084] Thus, if it was in this operation gestalt, when it presumes the change gear ratio of the 
automatic transmission 5 after 200msec and presumes that the change gear ratio becomes large 
from the "1st speed", the rotational speed of an engine 2 becomes small, the amount of power 
generation of a generator 7 is insufficient, and a motor 4 can prevent running resistance and a bird 
clapper. Next, it explains, referring to a drawing about the 5th operation gestalt. In addition, the 
same sign is attached and explained about the same equipment as the above-mentioned operation 
gestalt. 

[0085] Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 4th operation gestalt, it replaces with Steps S601-S61 1 of aforementioned clutch 
control-section 8H, and the points using Steps S901-S905 differ. The processing of clutch control- 
section 8H is shown in drawing 22 . That is, first, at Step S901, the rotational frequency Ne of the 
engine 2 which the engine-speed detection sensor 19 detected is read, and it shifts to Step S902. 
[0086] At the aforementioned step S902, the rotational frequency Nh of a generator 7 is computed 
by multiplying the rotational frequency Ne of the engine 2 read at the aforementioned step S901 by 
the pulley ratio Rp, and it shifts to Step S903. At the aforementioned step S903, several Nm 
rotation of a motor 4 is read from the rotational frequency sensor 21 for motors, and it shifts to 
Step S904. At the aforementioned step S904, the rotational frequency ratio Rhm is computed by ** 
(ing) the rotational frequency Nh of the generator 7 computed at the aforementioned step S902 by 
several Nm rotation of the motor 4 read at the aforementioned step S903, and it shifts to Step 
S905. 

[0087] At the aforementioned step S905, it judges whether the rotational frequency ratio Rhm 
computed at the aforementioned step S904 is beyond a predetermined value (rotational resistance 
of a wheel etc.), when it is beyond a predetermined value (Yes), it shifts to Step S612, and when 
that is not right, it shifts to the (No) step S615. With this operation gestalt, first, as shown in 
drawin g 15 , when the rotational frequency Nh of a generator 7 is large, the generator maximum 
output Phmax is large, motor current Im [A] becomes large and motor maximum torque TMmax [Nm] 
becomes large. Moreover, as shown in drawing JM3 , when several Nm rotation of a motor 4 is large, 
an induced voltage Em [V] is large, motor current Im [A] becomes small conversely, and motor 
maximum torque TMmax [Nm] becomes small. Therefore, as shown in drawing 1 7 , since motor 
maximum torque TMmax [Nm] is proportional to the value which **(ed) the rotational frequency Nh 
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of a generator 7 by several Nm rotation of a motor 4, when the value is smaller than the 
aforementioned predetermined value, that the output torques of a motor 4 run short can judge it 
easily. 

[0088] Next, it explains, referring to a drawing about the 6th operation gestalt. In addition, the same 
sign is attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 4th operation gestalt, it replaces with Steps S601-S611 of aforementioned clutch 
control-section 8H, and the points using Steps S1 001 -S1 0096 differ. The processing of clutch 
control-section 8H is shown in dr awi ng 23 . That is, first at Step S1001, the rotational frequency Ne 
of the engine 2 which the engine-speed detection sensor 19 detected is read, and it shifts to Step 
SI 002. 

[0089] At the aforementioned step S1002, the rotational frequency Nh of a generator 7 is computed 
by multiplying the rotational frequency Ne of the engine 2 read at the aforementioned step S1001 by 
the pulley ratio Rp, and it shifts to Step S1003. At the aforementioned step S1003, several Nm 
rotation of a motor 4 is read from the rotational frequency sensor 21 for motors, and it shifts to 
Step S1004. At the aforementioned step S1004, the rotational frequency ratio Rhm is computed by 
**(ing) the rotational frequency Nh of the generator 7 computed at the aforementioned step S1002 
by several Nm rotation of the motor 4 read at the aforementioned step S1003, and it shifts to Step 
S1005. 

[0090] At the aforementioned step S1005, based on the rotational frequency Nh of the generator 7 
computed at the aforementioned step S1002, as shown in drawing 5 , the generator maximum output 
Phmax of a generator 7 is computed using the function which becomes large gradually with the 
increase in the rotational frequency Nh concerned, and it shifts to Step S1006. At the 
aforementioned step S1006, the value which **(ed) the generator maximum output Phmax of the 
generator 7 computed at the aforementioned step S1005 by several Nm rotation of the motor 4 read 
at the aforementioned step S1003 is multiplied by motor-efficiency Rhom (for example, "0.7"), 
motor maximum torque TMmax which is the maximum of the torque in which an output is possible is 
computed by the motor 4, and it shifts to Step S1007. 

[0091] In addition, you may make it the method of computing motor maximum torque TMmax 
compute motor maximum torque TMmax using the function which becomes large gradually with the 
increase in the generator maximum output Phmax of the generator 7 which became small gradually 
with the increase in several Nm rotation of the motor 4 read at the aforementioned step S106, and 
was computed at the aforementioned step S107, as it is not restricted to what is depended on the 
above-mentioned multiplication and division and shown in dr awin g 6 . At the aforementioned step 
S1007, it judges whether motor maximum torque TMmax computed at the aforementioned step 
S1006 is larger than a predetermined value (for example, 1Nm), when large (Yes), it shifts to the 
aforementioned step S612, and when that is not right, it shifts to the (No) aforementioned step 
S615. 

[0092] Thus, with this operation gestalt, motor maximum torque TMmax is computed, when the value 
is below "iNm", the amount of power generation of a generator 7 is insufficient, the output torques 
of a motor 4 run short, and since it was made to judge that the motor 4 concerned becomes running 
resistance, a motor 4 can prevent running resistance and a bird clapper. In addition, in the gestalt of 
the above-mentioned implementation, Steps S109, SS504, S611, S905, and S106 correspond to a 
running-resistance judgment means. Steps S201 and S414 correspond to a gear change mechanism 
means, and an accelerator sensor corresponds to an accelerator opening detection means. The 
engine-speed detection sensor 19 corresponds to an internal combustion engine rotational-speed 
detection means. Step S610 corresponds to a gear change ratio-estimate means, and Steps S105, 
S502, S902, and S102 correspond to a generator rotational-speed detection means. The rotational 
frequency sensor 21 for motors corresponds to a motor rotational-speed detection means, Step 
S107 and Step S1004 correspond to a generator power calculation means, and Steps S108 and 
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S1005 correspond to a motor-output torque calculation means. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



11/13/2003 



• 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing an example of the driving force control unit of 
the vehicles of this invention. 

[ Drawing 2] It is the system configuration view showing an example of the driving force control unit 
of the vehicles of this invention. 

[Drawing 3] It is the block diagram showing 4WD controller of drawing 1 . 

[Drawing 4] It is the flow chart which shows the processing performed in the amount of power 
generation insufficient judgment section of 4 WD controller of drawing 1 . 
[Drawing 5] It is the graph which shows the relation between the rotational frequency of a 
generator, and the generator maximum output. 

[Drawing 6] It is the graph which shows the relation between the generator maximum output, the 
motor maximum torque, and a motor rotational frequency. 

[ Drawing 7] It is the flow chart which shows the 1st operation gestalt of the processing performed in 

the shift schedule map change section of 4WD controller of drawing 1 . 

[Drawin g 8] It is the shift schedule map of the automatic transmission of drawing 1 . 

[Drawing 9] It is the flow chart which shows the processing performed in the lock-up release 

section of 4WD controller of drawin g 1 . 

[Drawing 10] It is a timing diagram based on the 1st operation gestalt of this invention. 

[Drawing 1 1 ] It is the flow chart which shows the processing performed in the down-shift judgment 

section of 4WD controller of drawing 1 . 

[Drawing 12] It is the engine-torque map in which the relation between accelerator opening, an 
engine speed, and an engine torque is shown. 

[Drawin g 13] It is the graph which shows the relation between a torque converter velocity ratio and 
a torque converter torque ratio. 

[ Drawin g 14 ] It is the flow chart which shows the processing performed in the amount of power 
generation insufficient judgment section of 4WD controller of drawing 1 . 
[Drawing 15 ] It is the graph which shows the relation between the rotational frequency of a 
generator, and the generator maximum output. 

[Drawing 16 ] It is the graph which shows the relation between a motor rotational frequency and a 
motor induced voltage. 

[ Drawing 1 7 ] It is the graph which shows the relation between a motor rotational frequency and a 
generator rotational frequency. 

[ Drawing 18 ] It is the flow chart which shows the processing performed by the clutch control 
section of 4WD controller of drawing 1 . 

[Drawing 19] It is the shift schedule map of the automatic transmission of drawing 1 . 

[ Drawin g 20 ] It is the flow chart which shows the generator control processing performed by 4WD 

controller of drawing 1 . 
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[Qrawjng_21]. It is the flow chart which shows the processing performed by motor control processing 
of 4WD controller of drawin g 1 . 

[Drawing 22] It is the flow chart which shows the processing performed by the clutch control 
section of 4WD controller of drawin g 1 . 

[Drawing 23] It is the flow chart which shows the processing performed by the clutch control 
section of 4WD controller of drawin g 1 . 
[Description of Notations] 
1L, 1 R Front wheel 
2 Engine 

3L, 3R Rear wheel 
4 Motor 

7 Generator 

8 4WD Controller 
12 Clutch 

19 Engine-Speed Detection Sensor 

20 Main-Shaft Rotational Frequency Detection Sensor 26 Rotational Frequency Sensor for Motors 
27floor lines, 27FR, 27RL, 27RR Wheel speed sensor 



[Translation done.] 
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LX . «WljWtffliaffit:» * i: flWf Lfc & lets . flu 
ie^jSlS^saJtOTRBffiSriSiJK-r* «fc 3 1= Lfcfcft. 

■flui£^«is^m*oM^fflp$i't--c . mrfamtb^^ 
^firffiiJit & i t i m <TZ k tfX* # , timomft £ w 

imw—ii&mm-th t mz . B>ffe^^iiMoi&^ tc j: 
^T^mti^iEt&L-c. -eofiffi^o^^tCctoT flute 

ifi^S. LX . fltiieatt^^lf ISfittc* £ £ «ff t 

# (cti . flutem»n t mmxnmm tzmm-tz. 

oizLtz tz#> . flu EVim-CBtt § *vO EWE 

itttc lt . flutemwi^^wsfiif-^ s i k zm<'z 

[0015] mw%6iz&h%wx'hz>%m<r> 
imjimmmmzh otii. nsert«MSiwwi6* & Aula 
mm<7y--}iWts»t § $ssj»0$ssut zmitiLx. % 

*OT^*;HWJEOT!lrje»aT , C*ftk*K:. flute 

rt«i»w^)[3«ja**«/h$ < £ o . flute?i«^o^«» 



7f^%. lx . flfnemi&fls^^rffiSit^s t wsr-ri. «t 

[oo 1 6] ttz, m^ms^^mx'hhwm<7m 
m^mmmm^-oxa. mintimm^Tt^ivmm 
zmtthkmz^ ffiunmmntsmmmzmiiiL, 
ztih (Dtfuu&mzm^ ^x ^nwAm^mm.^m 

Jtr mi L , wSSWaWSf ^ffiWTTib t # . flu 

iert«M8B8^)iassiaLK3& t /h$ < =5: o s fluiefgmiio^m 
jb&oFjt lt . mdMmm^imwmz^h t 

Xolz Ltttb . flutemSJ^'^JaSti: =5: £ c fc Sr5fe 

[0017] ttz. m$ti%9(,z&&mix' fohmmvm 
mm\m^mzh^x\t. mimmm<vmm%.ii&)S!, 
■thkmz. ■mumMm&m&MB.ite&L. mimm. 
mcomm^i mtmM^mmmmxn Lti mimim 

MTX'$> ZkZlz. m§Z?mm<D%,m&tiW^ c lLX . flu 

tema^^ffffii/ttc^-s kmrn-tz x ? c usfc*>. 

fluiei:»)1S*^fffiSt4: : 5:i.^5*^^C¥'JffiiT-§ 

4 . * ^ t= . if i o \,zi% % wfiX-h h wmnmh+i 
mmmw^zh^xn, mn^w^<Dm^&^iW.iaL, 
z&®&mmzm^xmimm^?>mj}$:niii-?& k 
mz, flute«»is<^E]fe3is^^aiL. xtc^com^k 

m^MB-k^zm^XmUmm^^f} £*ffi 

l. znftjjb/uftfmfem&TX'fo&kziz, flutes 
mmnftn&^.nLx. mumm^iati viv?*^ 
ik l . mmmm^m.n^mztc h t wot & «fc o iz l 

[0018] 

i$m<7)mii&mm'i mz. ^m^mmmmiz-o^x 
tjjHj-r-g. . *n*eess{s, n i ^^-fi 3 c fe&flui^ 

1L. 1 R^rt«8fiaiJBT'2bSx>'^y2(=J:-5-CffittS 
fx. S*SIh3L, 3R^BK)«T'J>l» : &-^4tcJ;o 

TistJ)' 5 !^ i: £ -> t v ^.4 mm^^MMcom y £cr>m 
x-hh. t-r. ffimz^xmvrt-zk. ncstJ: 

h^^7 be>®$m.kT7-tummtizmtx*?Titi) i 

fflfflZn&&m^Wi5ZMLXttffi&l L. IRC 
7fcfEii£iX'l>. 

[0019] ±IEf6««7ti. x^^V2<0EISBRNe 
1 7- V it * « ttZ B^Nh-C'EWS L . 4 W D 3 > b 

n-y8izx^xmm^tih^-mm^Limzmtx, x 

>-> ; v2^LmMi: ; 5: l 9. f^ftKh/^ CE- LtzM 

zftLx^-fAizm&vimttc^x^h* -ecofl3£9 
■i. . ±te ; E-? 4 ^jgnnu. sats 1 1 rv? ?-v+ 
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1 22r^LTf*fl3L. 3RlZ&%v ! jmkZi:iX^&. 
[0020] ±|fix>-^>'20©m«SS 1 4 (OTiHtt 

«4. T9^)\"^¥)\>\ l^^&^mzmXsXXu-y 
7'1 5f4. T^-feA^^OH 7<y)ilA52^Mt^$W(C 

£ #?mf & r ? -t^-fe >-i?-tfo^^a^*^ai<i^jc 
tr, xyy>3yho-7 i swrnmizmmm-t 
&.r<b-€\ fmo7 h^MiS^PS$tLi». iter? 

[002 1] S/i, ^yitv 2<7)®$mZtfiliii-&x.y 

'jy^mmm-t y*r i 9s.va»j^M5oT^hr 

•y hy-v 7 hiOHIiK^Sr^tiJ-r ZT^bTy h^7h 
HlE^ill-t: 2 0$fili., ^7l4»0-fe>-+M 9. 2 
014. ^ftL^fl^^WDa^ho-^SKfcfrf- 

±Mmmm7i±. H2<c^-t4?<c. &t>m 

. 4 WD r? y M=?- 7 8 1:: 4 o T Fr&W.m. I f h** 
£ t T". xyy>2 (C*tr& limits 
Th&t/?&«f l>«EV#»$*ilS. «JEiJIIS§52 2 

t± . 4 w d 3 y h d - 5 s trb %nmumm% ( ^ess 

IS 7 fiOJHSfltSE I fh ^pSf S i: ft<c , flttti 7 cotHtl 
WE. V £ LT 4 W D :j >- h o- 7 8 aJ7Wi£ i: & 
->T^I>. $riJ. ?&!Mi7<7)®!|gi*Nh{^ i>->->-2 
^®l£f&Nez>>£>7 - 'J J:t(cS^^ '<MM-~th Z ttfX'Z 

[00 2 2] ifc. ±ie^>>-^v-3 ytf'-yj/X 1 01*1 
<c{4«gi-fe 2 3 *«Kft <o ft s WMM*. y*T2 3\$. 

a^tBL, mimmLtzmm=Fmmm^4WDz2y 

(*-*4*)1EE) #4WD3yho-58-Cl$aj£ix 
4. ^2 4(4. 'Jl^-T'feO. 4WD3yhD-78 
#»4>f&4i-£ J: -at 4 tzm&ZtlhmE. (Mm) CO 

[0023] *-:?4(4, 4WD3>hn-58 

4> Wlt^tc 4 -3 T -TrESm?! I f nfffflffl * 4) JMK 
m& 1 f mOPStC ioTIIt-^h/L'? TM^'PS $ 
fL^>. KciS. Vt^2 5\i^-?4CT>-£Jg?:m%-th+r- 
5**T**. ±ia^-^4 0lBBf!li<7)lH]^Nmr^ 

2 6*4. «aSLJfc*-*4<*>llM!sS<g-*«:4 
WD3yhn-78 tttJ^J-T S . 
[00 24] ±ie^7-yf-l 2<4. iE?7 7f 



Srfrd. L. 1R. 3L. 3Rtli.$ 

HS-fe >"9" 2 7FL, 27FR, 27RL. 27RR#' 
WiftbtLX^h. &n$m*>V 27FL, 27FR, 
27RL. 2 7RRIi. *tJ&f-**Hl L. 1R, 3 

t U4WDay ho— y81,Z}jijj-f 
[0025] 4WDr?>-bo-7S{4. HS^fid 
fc, ltiMW8A. UU-»J«IB8B, ^£-^$iJfflI 
g&SC. %ffifi^^JBra58D, y7h^y-y'i-;^ 
•x7«8E, n-y^T-y7«gl5SFS:ii / c«.. ± 
le^m^a'Jffll^SAii:, mEifflS§S2 2 5-jItT. fIS 

I fh ^PS-T 2>Cli: T'v ^m«l 7 ^^«t|ff V 

[0026] v\s-mmus&i&. smi&ifr^—? 

8C(1 ^-^4 0^«aifni€rl)llSf^-i:T\ S 

m^-?4cr>h)U7$:mwcr>m<.-zmm-tz>. mjt 

*^jl*'JBfrSS 8D-y7hXy-y'a-;l'7 7 8 
[0027] if", fHKM^^JEBrSPS DT'ti. H4 (C 

a«r i p^saa^fla . -r&fc^ Tfef , xf7/s 1 

0 1X14. J&ii;!-fc:^2 7FL. 27FR. 27R 
L, 2 7RR*^^ft-f-t=^'#lulll L. 1R(£IE 
Sbtt) OSIi5Ii:f*li3L. 3R (^lEMtl) t*rff{±J 
L. Xf'yrs 1 0 2Cffftl>. mfiExf -y7°S i o 
2T'{4. lulEXr-y7°S 1 0 l"C»ajLfe, huIh 1 L . 

1 r {zmmm <ofii$*^fii3L, sr (^igia 

<7)Mmmimn.-ti>ztx\ iw&il. lRtim 

3L, 3Rtom^3I^t-*-I.Mf&^SDV&»tiJ 
L. X-f 'y7°S 1 0 31ZW+T-F&. 
[0028] ZZX\ fff^^HD VO?Hg:{4. lylJi. 

3 R tCfeit I. Of^ilt* -i>¥%f*f^a VWr 

VWf= (VWfl + VWfr) /2 
VWr= (VWrl+VWrr) /2 

^ . nmmmx'h 1 l . iRt flag»i6T* s m 

[00 29] DV = VWf-VWr 
Hule^r- yrS 1 0 3T'«4. Htfiexx-y7°S 1 0 2TSH 

ta Ltcmk&iMM: d v tew 5£<i ( w i tr , " 2 " z ti 
{4, 1 1 <wmit ■ mi 3 l . 3 ro4^ ■ 
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fEXf -y7'S 1 0 4T-iaL x^yVEieattai-b^lM 

[00 30] MIEXf y 7° S 1 0 5 Tia . MIEXf v 7° 
S 1 0 4 TlS^-jA^ixy^'^ 2<^@ei^Netr- U 
lkRpSrftfC««187<7)llHa»NhSrataiL. Xf77' 
S 1 0 6K»tft4. MIEXf -y7'S 1 0 6T«, : E- 
l*»^ ; t-^4<0|lHeRNmS:St» 
^f77'S 1 OUzWif-t^. MIEXf -y 7° SI 
0 7 -C14 . Ml ex x -y r S 1 0 5 T»aj L fcHSii 7 CO 
0$K$cNhfc£-^avr, H5tc^-rJ; 5tc ^IxmSsIfc 
NhcoiiJnh fttc&JiSt;:*# < =5:4 fWlfc£JSv ^Tf&tt» 
7cOf&«^ft7<ffi7JPhmax£3taiU ^T77S108 

[ 0 0 34 ] MfEXf -y7'S 1 0 Stli. MIEXf -y 7° 
S 1 0 7T-«ajL^_%«^7c7)5im<lS±aj^Phmax 
ar, MIEXf -y 7° S 1 0 6T1S^3i^i^-^4 0tIISs 
ftNm-mtfeeC t-^S&^Rhom (0IU{f, "0. 
7" ) SrSttT. *-^4T*ai*»rfig^h^^fi^i 
T'£S^-:y-S*h/k7TMmax£*£t!U Xf-y 7°S 1 

-r * * . jj aatfi&r t «t s t okk & it s h co-m 

, CTt(ill6(c^-rJ: 3 MIEXf y7'S 10 6 
Tlf^S/Ui^-? 4 CO HIE IS N racoon * iz&Mlz 
>h 3 < * 9 , J.O . Ml EX r y r S 1 0 7 T'^itS L fcfS 
ffitS 7 CDMS«7c£ii7J P hmaxCOigjD t ft t»JSt:* £ 

[00 32] MIEXf -y^'S 1 0 9X'ii. MIEXf -y 7* 
S 1 0 ST-^ffiL^SS^-^ h7P?TM#. MIEXf 
•yTS 1 OST^ftL/^-^ftTcN/l^TMntaxJ: 0 & 
*£^/?>5*#'J5eU *£v^#(c(a (Yes) Xfv 
rs l l 0(c#frU ZoX'K^tZtzte (No) xf 
•y7'S 1 1 1 (CfM?4~&. MIEXf -y7°S 1 1 Otli, 
^—9 4(7)8,7) h)V9ti^JlLX^Z>C\t rSfxyy 
^l3(Saii»S^77^FnrqS: "1" <Ofe-yb#yBC 

[0033] — MfEXf 7/S 1 1 1 Tti, i^' 
> HH&&lBft£$ nrq Sr " 0 " CO 'J -tr -y h 

clt , zcomn.*mzmT-?&. mz. ^vx?--; 

zl —)V~? •/ 7°V)t&U 8 E cO^StCOV v£ . 12 7 tCtto'V ^ 
TRW^*. Xf77 , S20 1ta. MIEfSM: 

yfFnrqtf "1 " CDfe -y M«BT2b*3W5*>*I^U, 
•fe y h«SST*&t*t=tt (Yes) Xf y7-S2 02 
izWtfL. ZoX'Zc^tZlZii (No) XT77S2 0 

[0034] Mtexf 7/S202 -eta , insists 5 

COS' 7 h XT-is*.— /l^yT^ US ( b ) tC^"f i 3 



C, ii^C0v-7 bXf j/jl — ;U--7 yrtC*tL>-7 hT-y 

7'r afttlT 5t*{:y7b^y2-l*lcfi : 3^2co 

-7 -v7lZi^LX . ZCD-mn^M^I-fh. —15, M 
lEXf ■y7'S2 0 3Tia, ai^SSaSW^^ h7^y 
a-y|/7 7 /r, US (a) (Cij^J: 3 fc. iI^COS-7 
h^jryj -y TT*** 1 C07 y 7°KIS5e LT , 

[ 0 0 3 5 ] n -/7T ■•/ 7'M^gBS Fco^SCio 

it'll nenu^je.imp s d t« $ > 

y®mmftg&7 ?^Fnrq3&« " 1 " CO-fe -y h^FJT' 

& jW5j&»* L , fe -y h ttSt'ft 5t^:li(Ye 
s) Xf77"S302lcfffl, f 
(No) ^cO?H»^S^iFlT-ri>. B«IEXf--y7'S3 0 

2 T'(a. S 5 CO hlVi? 3 W\—?tfn -y?Tv 
7'^pXh & *^*^fJ5E L, n -y ^ T -y 7°4>T'S> & t 3= 
li(Yes) Xf y7"S303tC^fi : L, -edT-^rl^ 
#tc{a (No) d <D9m9B& Sr^T-T?.. 

[0036] KTlEXf - 7/S303 T'fa, Sl&S^S 5 
yyx-^coo-y^T'y7°SrMr#LT. ZcoM 

4WDayhD- 7 8 cO^mfi^FSf IBfSP 8 D T^I^" 
^$iX7ti:f -tSi:, xf 77*S 1 0 1 X\ MM* 
3-tyt27FL. 2 7FR, 27RL, 2 7RR^ 
COft-f-fclS-^l ^Tmflra 1 L . 1 RCDMnmt ttK 3 L . 
3Rt3&^aj$il, X-f 7 7'S 1 0 2T". mflEXf- -y7° 
S 1 0 1 ffftH$iX7t BUH 1 U 1 Rcr>l$.W&frhim 

3 l . 3 r com^ii^s^ $ ixx mimmm. d v aj 

Xf 7 7'S 1 0 3T\ mflSXf- y7°S 1 0 2X% 
ft * i\timm&M. DVt "2" ^t4>flTi«^- 

[0037] »:V^T*, Xf -y/S 1 0 4T\ xy>?y|II 

tl^ Xf 7 7'S 1 0 5T\ MIEXf -y7*S 1 0 4T1^ 
jiafutx > y y 2 <J0EHBRNeC7 - 'J JtRp*9ft t ^» 

itrf6iwa7<oE«EaNi«5(«jraiSix. xf ?rs 1 o 

6X\ *-^ffll3teit-fe>"9-2 1*^^-^ 4 conite^ 
N^i^xaii, xf 7 rsi 0 7T-. mlEXf 7/ 

s i o 5-c-»ai$*utfi«iB7^)iii«aRNht:^v^r 

7 C0^««S7Ctti7J P h«ax***ffi Ztl , Xf y 7° 
S 1 0 8ts MIEXf -y7*S 1 0 7T*ffa}SiXJt«W« 
7c0^m^#7cttJ7JPhniax*\ MIEXf yTS 106T 
M^j2 : afL^ ; e-^4co[5Il5i!cNinT'l^$^, 

[00 38] x vi/V 2 <0EWBRNe*<^:S< 

^oT. ^m^S7cati7lPhnax^§<?jr , X MIEXf 
•y7°S 1 0 3Xn&ZtLtzEm : £-? b>l>7TH£ 0 
MIEXf y7'S 1 0 8X'm.liiZtltz : Z:-?m±hJl> 
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0 9CDfiJ5E# "No" ttc*). Xf77'Sl 1 IT'. X 
y->'>-0ls^ll^S*7 7^Fnrq^ "0" CD'J-feyh 

C0039] %tw.mpF8,mm^s Dcvmrnnmr^h 
mmtfmfiZix. xf7rs2oi«fl^" no" t 

mm*T-y7S2 0 3X\ iiS^j*«5<7)^7 h 
Xtya-Z^'yT* 5 . 08 ( a ) tC^-f idtC. ffl^ 
^y7h77/X)-ya — •/ 7°Xfo & 3? 1 <D~? y 7° 

ya-zl-v -y r-WJftSB 8 E O&Sd'KT'*' 6 fc . 

n > y 9 T ••/ 7'f&Mi& 8 F -cmium&9&f £ ft h i)K 7. 

f'yrssol co^jjga*" No" ttc*). z nmmm 

[0 04.0] zlx. ±i?.7n-wm t )&ztix. mm 
tfMftLx^&o-hte. mm<7)mm&*%<%: r ). ^7 
Yxy ~jx.-)v-? . y yvnm s e t-isje ztitzm 1 

••/ TCI^V . El 1 0 tc^cfc a K . SKl^iffii 5 T 
"13" "2jl" ^y-7 hT v7°-tfi'Hi>i\tib-? 
h, -fhh. JC>->>>2O@feiScNe*vh$<^0. f& 
tttSft*ttJ7J Phmax^/h$ < fc-j-C, »WFJ£«SHW 
SDTii:. ffilB7.-r-y7"S 1 0 3TJt{ii3*lfcB«*- 
7 h/U7TMJ:9i. BUfB7x>y7*S 1 0 8T'mi±i$ft 
tz^t—9 B.± TMmax#vh§ <^T, Xf -y 7'S 

1 0 9 ^iJ5E7?i "Yes" t & 9 , 7.x >y 7* S 1 1 1 
X\ xy i>vmWim&M$. 7 7 7* Fnrq# "1" <7)-fe 
•y h :R!BMC § ix N z <Dffi%mWtfmT * ix & . 
[004 1] fgmi^F^'MgPS DtfO^a^lT 

k - ftlrVCv-? hXT-y'i-^V v 7«gP8 Et 
flS^Jl^'IMT^tU Xf7 7 , S20 1 <0¥'J,=£# "Ye 
s" k^rO. 1>Ji5Xx-yrS2 0 2T. i»03S»5<O 
y7hX7-y'a-;^7r)!)\ US ( b ) fcjjrTJ: 3 
fc, jISOv-7 h^y-ya-/^77'C»ly7h77 

[0042] y7bX^y i -^777 J W8E^ 

a^T-rs k . s^t'o «y 77- -y ttosbs f-ciso* 
MStfUffSfu xtvrs 3 0 1 <r>m%.ifi "y e s " 

T>v~r*X*fohb%\Z\i.X7--v?S 3 0 2<7)¥'J,W Y 
es" ttc*). 7f-y7°S3 0 3T\ Sf£o -y 7T -y 7' 
^'MI^SilT. ^?13tMS#*IT$ii.&. -fLT. iy 

7hX7-yi-^7 -y 7^$!a5 8 E Tl&g $ ftfcSfl 2 CO 

-7-yyizm^x. sm^mmsx- "251" -i 
st>'H?iexT--yrs 1 0 sxn&ztitz&m*:-'? h>u 

7TM<fc 0 t> , fliexx-yrs 1 0 STii:aJ§*^*:^- 
7fl-*: h )V9 TMmaxfr'* # < =5: 0 . * - 9 4 tfjtfir Sift 



-5. 

[0 04 3 ] act, ^2»ffi{:outiffl^#!iL 

±!2^1»^©-i:|5]«T-S>^#\ y7h7, 
^y'i-^V >y TWmSPS ERl/a y?T-y 
FlZfttX. y7 h^^^MSHSG^fflV^/c**^ 
S. -eoSy^hr^^JBfSPSGco^aJi. HI Hc^ 

5^Fnrqj5* " 1 " O-fe -y h«JBTft 
£ rt^^l/t L . -fe y h «t<B-Cfc S k # tti (Yes) 
T.x'yTS4 0 2^fi : L. f n^V^IWi (N 
o) i^*lt«Ul*»T't4. 

[0044] luieXr-'y7'S4 0 2T'(i:. Stb£:5ffi85 

^^fr^aGpSr^aiL.. 7/S4 osizwff-t 

l>. 15127. T"yTS4 0 T^hT-y h>--^7h 

mfcge&aj-fe^-?- 2 o t% sift^aii s<r>r^hv-y v 

y+7h EHBRNoSr«iaj L „ 7x y 7" S 4 0 4 (C^t 
f*. mflB7x-y7°S4 0 4t«. IlSXf 'y7°S 4 0 

7° S 4 0 3 tmaj LfcT »7 h 7' y h 7 h EMEJSNo 
BrJtOxy^VEKBft (CTi.{f. 6 00 
Orpm) «fc 07<# l^AflSL, ±#V^#tCJi (Y 
e s ) C^lim^Sr^TL. -e 3T'3rUt #fc{± ( N 
o ) Xt- y 7°S 4 0 5 (C^f-TI. . 

[0045] BUl27.T- y7*S4 0 5T14. HUlBTvf -y7* 
S 4 0 2 T'^ttJ Lfc=¥T fiSGp^ ^,y7h/>)y Ltc 
m£<r>*rTm.W.Gpdr)*r TJtRgpdtC, flufSXr -y 7°S 
4 0 3 T"^i±i Lfc T7 h 7° >y hiy-^7 MeHk^CNoS:^ 
t^ffi*^ W^X^^'yElKgi: 6000r P 
m) i OT^^V^SA^ML, 7c#V^#t(i (Ye 
s ) 7 7S4 1 6l:#ffL< -?-dT'^:V>k#Cti 

(No) ^f77 , S4 0 6CS!fftl). 

[0046] ItrlgX-f -y7°S4 0 6T14. 7^t;l/ty 
^T'T7*7M?3£TV0£t£|iiU Xf7rS4 0 7l:f 
tff*. mrtaXx-y7°S4 0 7Tii. xyy'y@M 
tB-fe>"9-l 9**«iajLfeIl«ERNeSrK*a* N Xx-y 
7'S 4 0 Steffi). fff£XT->y7'S4 0 8T-(i. 0 
12{C^-Ti3t. T7-t)UmmTWt^>> : >'2cr>® 
m^.nethz^tzx.y=JyY)V9TeiUl.tzx.y : Jy 

h;l/7777ti^^. flf5Xf--y7*S4 0 6T»iaj 
L/cT7-fe/UBBigTV0i:fjie7.7 1 -yrS4 0 7Tl^a 

h;U7TeSrmaiL. 7.f-y7*S4 0 9 IZWn-fZ. 
[0047] msiXr- 7/S409 Tii . mZXy- v 7' 
S4 0 7T-^^a^vfx^> ; ^2<0|l]|SgcNeS:, buI5 
7>f77S403t'iaiUc7'7h77hy+7MsI!g 
^Nokltifaxx -y 7S 4 0 2 TUiaj L^=¥Tfi[SGpi0 
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1 3 iz^-tx o iz . h;un ymmitnmut mz-&mz 

U Xf7 7S4 1 Ofc^-f 

[0048] mrfexx-y7°s4 i ox'H. mi 

izfctfzx.yiSyhtUfTeziZl.fz^yi'y hW? 
•y 7'(Clo'l . luIBT-x 7TS4 0 3 X'^iH Ltz 7*7 
YT y b>--Y7 h[HlfeiS:No*:miffiXx-/7°S4 0 5X' 

tSifc N et 7 7"S4 0 6 T^jfcti Ltz79 -tJUm 

mrmt izmtTisy Y9'^yLtzm^<o^y'JyV)V 

7Ted£»tBU 7,f7/S4 1 ltz&?tt&. 
[0049] MIB^T- 7'TS 4 1 1 T12 . lufSXx -y7 
S4 0 7^*i&^*xys^2<y)EWESNe£. TtiffB 
Xf y 71S 4 0 3 T^tB 1-7*7*7 b7y b is-? ~7 b @& 
iCNoi:ltnex-r-y7 , S4 0 ST^MJLfc^rTJtRgpdi: 

-?&tmz. m 1 3 (c^-f J; o (c . ^SLKJttftfii 

tzn&<?> hJlzi y h/P^JtRtd*rgaj L , Xf -y 7° S 4 
1 2tcWWft. 

[00 50] HuiBXf -y 7° S 4 1 2 f (i , BtfIE7>-r -y 7° 
S 4 0 8 T'fftB L- felM^I ^ i^V h )V 9 Tet,Z , 
aybJl>7)fcRt i:milBXx-y7'S4 0 2TUttfi3ti*: 
dfTfi[HGpd£7)^TJtRgpt srSI ttiBI!) 
L. XT77S4 1 3£&?H"&. fl5fB7xvTS4 1 
-3T-(i, Mie7.f-y7'S4 1 0T"ffajL*r>7 h^'7> 
LTt^OX^^'^b^Tedfc, ^7 h^^Lfc* 
^<r>Y)\r-ziy h>U?JtRtdi: suffix r-y 7* S 4 0 5TI 
til LT:^' TJtRgpdi: £St tf ^7 h ^ V Lfc*£<7) 

[00 5 1 ] BUfBXx-y7 , S4 1 4T1i. mffBT.^ -y 7° 

S4 l 3X%&Ltz^yby^yLtzi§^mmb)U^ 
**. l«IB7.x-y7°S4 1 l-CffttiL^^EOBUh;^ 
JO^fc^J&^jWfljgU 7^#V>fc#^{5 (Ye s ) 7. 
T77S4 1 5lzW+tL. ZoX'^tZlZii (No) 
Xf77S4 1 6t3£1rf £. fIIB7.x-y7 , S4 1 5t 

[00521-S. mJfE7x-y7'S4 1 6ttt. SfS^ 
^5«0>-7h^x>^$i]RBL-C. £<y)i8m*!«I£f& 

7-?h. mz. ±.uffif&<7)mmz&tfhftm%t'iz^ 

«CSL3&»*»9. fl«S^J£«SI58D£7)Xx-yrs 1 
1 If, xyS/vE&iMf|S^R7 7^Fnrq# "1" 

h.-r&k. <x^x-i'7by^ynm®8GX'mn9m 

tfmfZtl, 7.x y7-S4 0 ltftffljg** "Yes" fc£ 
0. Xf77S4 0 2t. ettSGffllBS^TffilGp 



[00 53] 4Jts ^LT^I.-?*>tC^±0*T*x 
>-xV2C0ElKicNe*vjN§ <t^TK > >:t 2> - 7. 
T77S4 04St/S4 0 5<9¥<J^# "No" 2: 3: 9. 
Xf77'S4 0 6t. T7*/l^«TV0#tfcai$*U 7. 
f77'S4 0 7t, xy^vmSggc^tU-lrV-f 1 9*»4, 
xy^2<y}0teifcNe#f3!^S:£il, Xf •y7°S4 0 
8T\ BufB7x'y7'S 4 0 6"tt*a}$;fifcT 7-fe;H?3jg 
TV0fcMfB7.x-y7°S4 0 7Tl^jA£;ft.7:x>'> :: >'2 
COlallgSNettCJtBtTtSTt^XXxVh^^Te^lLaj 
§ fU Xf -y 7" S 4 0 9 T\ Mffi7x -/ 7° S 4 0 7 TH 
&&$.1xtzx.y i Jy2cr> ®mk N e^" . buIBt. f -y 7° s 
4 0 3-C^tB$tl^T7 N7*-y MslKSScNoi: 

IuIbxt" 7/S4 0 2 -rtftaj ^itfe^rffiarGp^^r 

[0054] »[V^T. 7-f-y rS 4 1 OX'ii. MIB^x 
•y 7' S 4 0 3 T-tftifi $ tit: T 7 h 7* y h v + 7 h mteiSt 
No*MIB7x-y7°S4 0 5T3t{tJ$*t3t^TJtRgpd-C 
1^ Lrmai S il^X y : Jy 2 OHflSSNe MIBXt- -y 
TS4 0 6T-^tB$iX^T7-b;HgjKTV0i: tcjCfC^ 
7 K^yLitil^iyyV h;L-7Ted^acffi§iX, 
7,f 77S4 1 1 X\ fflBT-f- -y 7°S 4 0 7 Tll^is 
ix^x y >' 2 <OHH6»N e*«. luffiT. f y 7° S 4 0 3 
-C^ta^iT-fcT^hT-y h^+7 bEWsifcNoi: mIET. 
f77S4 0 5t1iH$ il7c ^'T J:b Rgpd .> $ fLT 

>-7 h ^7 v LTt^tfo b/ua ymmtwnmzti. * 

tLbtZ&t^Xisy h r7 >' Ufefl^O h >- h;l^7 
JrbRtd^ttJ^tl?., -ei-T. 7,f77S4 1 2T'\ 1? 
IB7. T77S4 08 T-matJ $ titz Sft^x y i» h tl -7 
TefC , h ;t-rj > h Jt R 1 1 HiffBT. x -y 7' S 4 0 2 

x-^tti $ ^r'r taa Gpd^^r ibRgp t wm t$>tix 

mW}h)U9ifi%tH^il, Xf 77S4 1 3T\ HulBT-f- 

•/ y s 4 i o X-M.& $ *t£ v 7 h y L7t *&ox v 

>>> WU7Ted(.;r, y7h^^l!t^hWyN 
;P7JrbRtdhHulB7f--y7°S4 0 5TJtaj$ilfc^Tit 

Rgpd t tffk t hfix isy V y t fcfe&oBft h ;u 

[0055] ZX\ HUfB7x 77S4 13 

tz^y by*7yLtzHr£v>WhY)v-7ifi^ m^i-yy 

S4 1 lX'n\&^ixtzm^MWiY)V9 J: 

-f-Si:. 7f 77S4 1 5T\ S/~7Y7*t71t 

«<ift^:ti5 7J P hmax^Tc # < =5: o T , Sl/ff tBX r y 7 
SlOST'^tB^ix^gS^-^h^^TMiOi., m) 
tB7.xy7'S 1 OST'^aiS^^-^^h^^TMm 
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[oo56]-tj. r;tmwf7rs4i3tias 

77S4 l iT»ffiS*ufeaftOlB»h;^J:0'h$3&» 

ofcfc-^-ft. -r^i:. xf7 rs4 i 6t« ii&s&tt 

S^£«)tS&8 D OflWWfJWR** . *OliirSES&«S 
^J&FflKrW S D , Hi 4 (c^-T i 5 -» T t * 
4. ftf. Xf77S5 0 IT'. iyyy@ 

W&fitJ-feV-Fl 9*^lilL^y> > >2^IIIlEi5:Ne 
y 7°S 5 0 2 izmri-h. 
[ 0 0 5 S ] HuieXx-y7*S 5 0 2 -£12. buIB^t 77 
S 5 0 1 T'■|5!^3A^^ixy^•>-2O0SK^Ne«cr- l J 
JtRpSrSRtTflHElgTOIlHaRNhSrffaiL, Xf?7 
S 5 0 2 izWff-tZ. BtfieXT -y T S 5 0 3 Tte. 

9wm^m.^y^i 1 4 <oEME»Nn£g&* 

32^ . Xf 77S 5 04 izWn-t h «. lu le^ f 77S5 

o 4 -m. miiex T7/S5 02 x-jtaj Lfc*6*» 7 <o 
9 4 <7) @iE^ n mx-m l fcflw* , mjnfs ( m t a . 

"0. 5" ) £9*&t\^#»¥!l£U 7^:^v^i;§tc«3; 

(Ye s) XTTv7*S5 0 5t£BffrL. -e o T'&^i: £ 
fc{2 ( N o ) At- -y r S 5 0 6 t,ZWfrt& . 

[0059] mfieXT y 7S 5 0 5T'ti. 4 OtH 

7j h /U 7 acpjg. L T v * h z. t £ x > iS y mmMM 
7 7 ^ F nrq £ " 1 " CD* -y h- JRJttC L . >I tf)** 
«ra£i»T-r&. BufexxyrS5 0 6T-(i:. x 

yiSy®mm&mi&yy7'Fnr< i $: "0" W'J-fevh 

t±, i-T, 01 5fcSr*-i3K:. ytm«t70[MraNh 

-?^ffi.lm[kW±Z < 5 5roT . ^E-^ftTC hA-7 TMm 
ax(Nm) 0 1 6(C*rf J: 3 K, ; E- 

aMc^-^fltSUntA]**/]^*-?-^ ^-^ 

ft7Ch;U^TMma\'(Nm)^'/jN$<^:i,. Ltltf-oX. HI 
7 IC^-T i a K, WP?TMmax(fo0{i$6«« 
70EHeRNh?:^-^4^)EWia»Nin-CI*Lfcffifc:tt« 

-^4c7)tti7Jh;u^ *^Jg. L T <^ & c i: 4 . 
[ 0 0 6 0 ] K4 JtM0RflMcovvcBnB£#!RL 



SWBrSP 8D, -/7b^y-i''i-;l'7 7 r-IMIggB 8 E S. 

H Sffi^WSii. -eo^ 5 -y f-$iJW^S He?) 

f\ XT77S6 0 1T\ SI6^j£«5^TfiSGp 
S:«aiU, Xf7/S6 0 2C^n. 
[0 0 6 1 3 MIEX-r -y7°S6 0 2T'(i. 

L . Xf v 7"S 6 0 3 (c^ 
1rT*. mieAx-y7"S6 0 3T-{i:. r^-fe;HfflSTVO 
**Bf3Ha (Mi.ff. 4%) llhtiliAWIfL, Eff 
Jgai^LhTftfi i: # K« (Yes) 7t -y 7° S 6 0 4 
^tf L, -f-d"C*V^#fct4 (No)Xf77S615 

cw?*"4 . mriexT- 77S6 04 Tii. JiHtco^'r^ 

jeffiaUaTTib* t # (-(i (Yes) XT' y 7*S 605 
izWrtL. ZoX'Zc^bZlZli (No) XT-y 7°S6 1 
5tzWfi-t&. 

[0062] ltifeXT-y7 0 S6 0 5T1i. h7°-y h 

by'-/ hv--V7 hlHllEitNoar^ajL. Xt -y 7°S 6 0 
6 (=^f -T S . Miex x y 7° S 6 0 6 T-<± , Xf -y 7' S 
6 0 2T#.ttiL^r^-fe;HBJSTV0*^. ^feULT 
fc^/^4 OmsecBUCOT^-te/UfflSTVO' rMttzm^ 

"4" Ti^LTl OmseciJtOO^^r-ft^DTVOSr?! 
3f t . Xt y 7°S 6 0 7 K^Pff "T h . 

[0063] MieXT y7*S6 0 7tl±, X-r -y 7*S 6 
0 5 T't^tii L-tzT 1 ? 1- 7°-y h i^-v 7 h HieiX No*^ , 

Bit LT *3 V ^ 4 0 msecffCT) r ^ h 7' -y h is*r 7 h 
EWEaNo' £«tJfc«& "4" tiLt 1 0msec Sfc 
0 <7)B$p H 1^-ft:^ D OUTRPM Sr rH^ L . X-r-y 7S608 (c 
Wfith. fluiexf •y7°S6 0 8T{i. HuieXT-y7°S 

6 0 6Tj|:ai$itfc^lBBWt*DTVO(c" 2 0" SJUt 
JtMtC mrieXT-y7°S 6 0 2TmiiiZtltzT7-*zfrm 
mTWi1}nM.LX. 2 0 0msecm<7)T^-fe;HBjKfft5EfiI 
STVOSrJjajt, Xf 7 7S609CffftS. 
[0064] luIfiXT 77S60 9TI1. IuKXt y 7° 
S6 0 7Tg:tB$il^B#ra^-(^DOUTRPM(C" 2 0" & 
3StfcffiK» luieXT-y7°S6 0 5XmtH^tlt:T 1 7 b 
7-vbi/* y Ml]i£i!tNo*rjD»LT. 2 0 0msecf£<7) 
77h77 h^7MHH^ICffi«fflS0UTRPHSr^aiL. 
Af-y 7°S 6 1 Ofc^firfl). H?feXT'y7'S6 lOt 
(5. [11 9tC*-rJ:5(C. |tifeXT-y7 0 S6 OST'Ktli 
Sii^r^-fe/HHftlt^eSTVOtlWEX-r-yrs 6 0 
9X'M.iii^tltzT'7by°yb'>^yb BlSifc Jt5tfl S OU 
TRPMi: SK^3HS5<7)^7hXT> ;; i-/^ 

7 7Sfflnt. 2 0 0ntsecf*<7)^fT{aa2:tt^L. Xt 
77S6 1 1 \zW^rh. 

[0065] luteXT y 7°S 6 1 1 X'\t, MffiX-f 77 
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|j(Yes)Xf77'S6 1 2lzW<rl>. Z?X'%^t 
#£fS (No) Xx/7-S6 1 S^zWfi-th. Itiiex-r 
■yrs 6 1 2T'(4, #MH»7 £$iJP^&fJ6*?>3S«$l$lJ 

[00 6 6] HUtexx /rs 6 1 3Tti, ^77f 12 

& mm-i> tvv *mffl&ft:}S&} l . xt7 rs 6 1 

Sr»T-T*. — *\ KiieX7 i -yrS6 1 5Tii. 5%nWi 
7 OWattSK I f h £ffih LT . f&flHS 7 Srffjk L . Xf 
7/S61 eizwri-fh. 

[0 0 6 7] HUlE^rv7°S6 1 6Tii, 777fl2 
*fl»U ^f77S6 17tWft*. HUieXx-yr 
S6 1 7T'(i. *-*4C«*&$i7.&ttS[£ie»rU «T 

comnmm sr ^t-t 6 . mz , ? ^ -y s h 
ffsttsfBWSsijawigiicov^T. 112 oca^u-cta 

[0068] -t(?>f|«88SiJfHI«UH4, 120 tCScf J; 3 
bcom^zm^ ^X , X y^y 2 (OXV j^'y WW? Te 

tWlfcac. xf7rs7 0 2i;W^. Mffix 

T7rs70 2 -cji, nmti 7 o«jev . ma^-Sss i 

a . fgUI 7 N hCS^* . igft<7)^ltS 7 O h 

n^TGSr^LT, Xf77S7 0 3Cffi : t4. 
[00 69] KHE^r 7/S703 T'<4 . SBi&^jD® h 

AkzWft-fh. 

Tif= (KIBM-*— (^TJtSr^tf) ) x^JoiS 

*. miiex7 i -yrS7 0 4TU TfEsSX^-^tfrlftl 

3fcLT^-r-y7°S7 0 5l,zWfi-?h. 
[0070] Ff= (Te-TG) XTRXG- Tif 
ZZX\ 

TR: hiv-pnyj-s— ?<7)itiHJt 

g : seaao^rjt 

T'£>.i>. &tz. ocyiSy 2<r)X.y ; Jy h Jls? TelzTR 
[007 1] mfK-X-f y7'S 7 0 5X'ii, x.yi/> hJU 

7 Tetegmwhh-ipx a tiTTs&ttzk ixmitth . 

xy^'yc^xy^'yh/U^Te^fiJ^vv ■?£ Dx 
h;U^Te<7)^*/|N$f>t#(C«i (Yes)Xf 

77S70 5 izWn L . x y ity y iv? TzizomWh 
~Ot. Oxy^vh/U^Tec^^T^^ttixtf, Xf 
■yT7 0 6(=^-ri». 



Te > F f/TR/G 

"o" klt. £oawwrate*T"i-*. 

[0072] — £\ iffi^f 77"S 7 0 6T'(i. TI5^ 

izm^^. ^y^yy-ju^Tecoo^com^iL. ir 

Th = Te - (F f/TR/G) 

. 7 5 -y ^-fflfflUB 8 H T'H^f 3 tih =E- ffflffltm 
IZ^X. 02 1 £*0'WCf£W-£. 

[0073] £1\ ^-^MfWMrai. XT7/S8 
0 1 T\ HUf^ffiSD V t . HUflcfljIi£D V# 

"0" iO^^i^^I'Mt*. nWailiSi£DV> 
o t WgSWitf . huH l l . l R^"7J03lx u -y r L-T 

O|>C0f, Xf77S80 2tC^fi : -ti.. tt-Z. Wzfim 

< z omntmz&T-tz . mi B7.x y r s s o 2 1- 

K^NmSrA^L, ^<7) ; E-74co[I]feitNni(cJc:-t7t:@ 

Si I f mi ^ — ^SJWffl 8 C (Cta* Ltzlk, X T" -y 7° S 8 
0 3C^firTi». 

[00 74] d.lT\ ±IE : &-^4c^[H]$sStNintcM-r 

©ig«RJ3Lht:* -? tMtlctt. - 4MaW)SW>ff 
^T'^-74 iO#BS1K^ I fm£/h* < f . -ftchh . 
4 ^'iS^HIiKtoSr-S i: : e-^4i^®«EO±#tC 

4^0S5l^Nm*^^ffiliUiiC<>o^^ ; &- 7 4 
^■Tr^mwi I fm^/hS < LT^SmJ±ESrffiT§-tt^ r 
i:-C*-^4tceSEfift1IS[S:ilttP$-^t0fS«OB«*- 
9h)V9TW$:n&Z.ol l Z-t&. Z&feM. ^—^4ip 

&m®mz%^xi>m&MEEc7)±nzwiz.x*:-? h 
wzn&z-ttfxzh. 

[00 7 5] |iria^y7*SS0 3T14, ±ieBS^- 
9 -PrBSmoil I f vmf^ - ? 4 OUHBR N w&» 4> - ^ 4 

s . mi £7. f7 7S8 04tn ±immmmmmmt< 
mn Ltz mm&M.nm h >v? T^zm^%n^th sm 

mFia^-r-yTSSO 5T'{4. ±ISa^SS^-^h 
yU^TMRtf S«*-^IWK«SE I fmSrSSRi: Lt^C- 
-rSBWMB^IISSlaSrJtajLT, Xf77S8 0 6 

[0076] buIBT-t- 7/S80 6T't4. Tie^t-So' 

mw£vz&wsmn&8Aiz&xLtz<o-h, zoom. 
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V= IaXR + E 

COO 7 7] t-T . "¥ffi*i8£fl!ttj£frl/0^fcS 
{c, 4WD3yhn-7 8<7)^7-yf-SWgP8Ht%a 
jFUfi^flfcif -fik. Xf7/S6 0 1t, g 

2T\ r^-fe;HaSTV03&^£B$n. XT77S6 0 3 
0¥iJ5£#" No" h^rD. Xf77S61 5t. ffflS 

7 (o-^aansgg i f h#f? ± ztix. zmm i tm±. s n , 

XT77S6 1 6T\ ?77fl 2 AW BIS *U Xr 
7/s 6 l 7T\ *-*4tc#*fr$ftS«^a s iS»r$rt. 

[ 0 0 73] zcoi. ot,z^ ^mt&BMX^^ x.y ; Jy2 
COT? ■te/UBRKTV0£8Kb U *<r>T 7 *L)\*m.TW 
"AT iD^S^fc^t. 2S-«J0SrrJ: 

ti 7 tf>?S«fiaqFJg. t . ? 4 *<j£ffr *Etnu>: L 
i 3 <I t «:*.mzm <Z t VTZ h . 4 , WGMIfiT 

XT7 7S60 3 <7)ft1t« r ' Yes" <h fflE 
O^T(2SGp*i "351" T&ofcfc-fSi:. Xf-y7 
S6 0 4«0¥"j5g^'" No" fc^rO, XT77S6 1 5 

6 16t, ^77f 12 7>*flJ 9.R13fu X-r -/ 7° S 6 1 
7t\ ^-^4<cffi^$Tt|,mSi^3lB)TSixT, Z<7)M 

[0079] znxotz. *mtmmxi&. sm&mm 
y>2 «mteiSL9E*f/h$ < x . i om^Mo^JL 

U ^-^4^'*^fffit»Li:^oTLio^fcS-^t3!pJ 
M^SSBtS^fctoK^TtM** "131" fc£SS$*i 

T^/MSJtTVOAW < =5: 0 . xf -y rs 6 0 3 atx 
S6 0 4Oft c E^" Yes" h^rD, ^T77S 1 0 5 

7/S6 0 6T. Xf77S 6 0 2TttiiiS;hjfc7?-fe 

^jKTvo^tcao'v^ i oeecifc o^fa^-ft^D 

TV0#8S*$il, Xf7 7S6 0 7t, Xf--/rS6 0 
5Ttftii}LfcT'7 h7'7 hi^7 MH«K»No9FtC«^ 
1 OnsecSfe»3«OB#iaS-ft*D0irrRPM**SIJt$<l. 
Xf7 7'S6 0 8t. BtFie^x y7'S6 0 6T-®ai$iX 
-tWffa^-ft^DTVOtC" 2 0" tfmtbtl&b&lZ, BU 
lexx y 7 S 6 0 2 TSKB $ ilfcT 7 -fc /HfflJgTVOtfjQ 
SL$itT. 2 0 0msec^<OT7-fe^Jg«^ffiSTVO*^ 



[ 0 0 8 0 ] &v vc» Xr y 7'S 6 0 9 X\ MfEX-f -y 
7°S 6 0 7 T»tB Sit^"«B^k*DOUTRPMfc:" 2 0 " 
3&« t 6*ifc«c . mifEXf - 77S60 5 T«aj $ *Ufc 
T"7hr-y hyf 7 h0K^No#JlI©$itT, 2 0 0m 
secfeiOT^ h7 , 7Hy J r7h Bteifcit^i SOUTRPMjF 
®£fc$it, Xf77S6 1 0T\ II 1 9 tc^-f J: 3 te, 
MIBX-f 7 7S6 0 8tfaj$to7; -fc^BUKlS^ffl 
S TVO HUlEXf - 77S6 0 9 $ flfcT? h 7" -y 
hy+7h 0!KIStfi5£ffi S OUTRPM fc # . g 
^5«0x7 h X^r i^' a — ^7 77^1 >£>ixT\ 2 0 0 

[0 08 1 ] Z\ZX\ 2 0 0msecf*c7)JrT{u«i> " 1 
m" tt&tmfeZtLlzb-f&b.. Xy--y7S6 11(7) 
mMW" Yes" £3r 0 . -y 7'S 6 1 2 T\ %fMS 

ix4h. H2 OCiti^:. 7,f 77S7 0 IT*, x 
^i/VlHlfeiSt^tB-fe^-fl 9W7D7 h;Hr^*>4> 

7,f77'S7 0 2t, %mn7<5omEv, m 

m^70h;^TG**?Ha[$iXT. 7f 7/S7 0 3 

x\ %mmmh)V7Twms-%ti. x T 77S7o 

4 T\ illL, 1 RCOKHRT] F f ifn&^ixX . A 
7»C<l*^ff$it, 7f77'S7 0 5t, i^^W 
Tefcjfe#J*»254 i:¥>J^$ix/>i:-ri> i: . Xx-y7S 7 
0 6T\ g«&tta??W^Thoa**iti§ixT, dO« 

[ 0 0 S 2 ] ««WW«lKb6«RTSit4 1 . Xf y 7* 

5 6 1 3-C14. ?77fl2 *«*W-4 ^ 7 y T$UW§ 
^•» { l±J7^$it. 7f7 7S6 14t. ^-^SOfBMS** 

f77S8o i x\ mimmmDvtmta^ti, mm> 

HDViS "0" iO^^^t-T^i:. Xf77S80 

-9? r mmvi I fm*^-^SiJ1»SI58C^i±57l$^f^. 
Xf77S 8 0 3X\ ±f5B»*-^*ffl«S[ I fm&tf 
^ 4 tf)HWBKNm*>i5>*— ^ 4 <0|J|jB1|tEE*<fl[ai 
$ixT , Xf -y 7°S 8 0 4 T\ ±E»««*Jffll«ra-Cail 

— ? b/U^TH^W-ih^tl. XT77S80 5t. ± 

miztt j&-t& smmm^m i a3&**ai $*vc. ^f77 

S806t. iieStim^meiila, JgfiiR. Rmn 

mm 7 cdb a«sv*jf6it«iM«i«8 AtcaiTj $n-c . 
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